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ABSTRACT

The widespread use of routine biochemical assays has led to increased incidental findings of abnormal liver function tests. Physiological and non-liver related causes should be excluded. Evaluation should be comprehensive and based on the abnormal test(s) as well as the extent of rise. The most common etiologies for persistently elevated liver function tests are alcohol use and viral hepatitis. Other etiologies include autoimmune liver diseases, hereditary or metabolic liver diseases, certain medications, and fatty metamorphosis of the liver. A thorough history and physical examination, frequently followed by a series of blood tests, are essential for evaluation. Imaging of the liver is part of the extended evaluation procedure. Liver biopsy is resorted to in obscure cases.
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INTRODUCTION

Now that routine laboratory testing is automated and is frequently part of an annual checkup, physicians are often faced with the problem of a patient with one or more abnormal liver test result, commonly a serum aminotransferase or alkaline phosphatase, but no symptoms. Although these enzymes are present in tissues throughout the body, they are most often elevated in patients with liver disease and may reflect liver injury. 2-(DANIEL  S. PRATT, MARSHALL M. KAPLAN, EVALUATION OF ABNORMAL LIVER ENZYME RESULTS IN ASYMPTOMATIC PATIENTS, NEJM, VOL 342;1266-1271, APRIL 27, 2000, NUMBER 17)
The clinical workup for patients having a clinically obvious liver disease should be different from those who were accidentally found to have an abnormal liver test. Patients with marked abnormalities of liver chemistry tests, or with signs and symptoms of chronic liver disease or hepatic decompensation, should be evaluated and treated in a more expeditious manner than asymptomatic individuals with minimal chronic liver test abnormalities and normal physical examinations (AGA technical review on the evaluation of liver chemistry tests). On the other hand, not all asymptomatic persons with a single isolated mild elevation in a liver enzyme have underlying liver disease or require extensive evaluation ( 3 ZOBAIR M.YOUNOSSI,EVALUATING ASYMPTOMATIC PATIENTS WITH MILDLY ELEVATED LIVER ENZYMES, CLEVELAND CLINIC JOURNAL OF MEDICINE , 1998,VOLUME 65,NUMBER 3).. 
what is meant by liver function tests?
Liver function tests should be typically assigned for biochemical tests that assess the functional hepatic reserve; traditionally, the albumin level and the prothrombin time 4-( flora kd, keeffe eb. evaluation of mildly abnormal liver tests in asymptomatic patients. journal of insurance medicine 1990; 22 (4):264-267. While elevated serum liver enzymes ( aminotransferases, alkaline phosphatase and gamma-glutamyl transferase) rather reflect abnormalities in either liver cells or the bile duct.(3). Conversely, the term "liver function" is commonly used to describe liver enzyme evaluation. Many laboratories offer the bundled blood tests, which often contain all or most of the following
· bilirubin 

· aspartate transaminase ([AST], formerly referred to as serum glutamic-oxaloacetic transaminase [SGOT]) 

· alanine transaminase ([ALT], formerly called serum glutamic-pyruvic transaminase [SGPT]) 

· gamma-glutamyl-transpeptidase (GGT) 

· alkaline phosphatase (AKP)
· lactate dehydrogenase (LDH) 
The discrimination between what is liver “function” and what is “injury” is probably not crucial in the context of assessment of an abnormal routine test. It is neither realistic nor helpful to expect a single investigation to evaluate liver function given the diversity of circumstances in which such tests are performed. 1-(J Michael Tredger and Roy A Sherwood, the liver : new functional, prognostic and diagnostic tests, AM Clin Biochem 1997;34:121-141)

A COMPREHENSIVE APPROACH TO AN INDIVIDUAL WITH ABNORMAL LIVER FUNCTION TEST ON ROUTINE SCREENING.
History and background

The first step in the evaluation of such a case is to obtain a complete history. The objective is to recognize clinical evidence of illness, evaluate risk factors for liver disease, concomitant conditions, medications or drug use. Initial evaluation should put into consideration factors as the patient's overall health, the prevalence of different liver disorders in the community, the duration and pattern of enzyme elevation, whether therapy is available, and the costs and risks associated with additional evaluation . . 3- ( ZOBAIR M.YOUNOSSI,EVALUATING ASYMPTOMATIC PATIENTS WITH MILDLY ELEVATED LIVER ENZYMES, CLEVELAND CLINIC JOURNAL OF MEDICINE , 1998,VOLUME 65,NUMBER 3 ). So, in addition to routine history taking and clinical examination, the patient should be inquired about receiving recent prescription or over the counter medications, taking antibiotics, exposure to a recent viral infection, drinking alcohol and any recent change in the drinking habits, recent exposure to intervention procedure, and family history of chronic diseases.
Re-evaluation:
If the history is not significantly positive for any of the asked questions, conservative measures are followed for 4-8 weeks and then the test is repeated again, possibly with the addition of supplementary tests. This expectant policy is probably rational with minor elevations (less than twice the normal), since such elevations may be of no clinical importance if certain disorders have been ruled out. There are circumstances in which elevations in liver-enzyme levels are physiologic; for example, AKP levels are increased in healthy women during the third trimester of pregnancy. Likewise, the serum ALT has diurnal variation, may vary day-to-day, and may be affected by exercise. The serum AST may be 15% higher in African-American males, in addition to varying day-to-day or with exercise.7-10 Moreover, 2.5% of normals will have transaminase values above the normal range.11 Some researchers recommend adjusting aminotransferase values for sex and body-mass index,(11) but these adjustments are rarely made A HEMOLYZED SAMPLE WILL INCREASE transaminases and GGT (Molecular Biology and Genetics ,Electronic Journal of Biotechnology ISSN: 0717-3458, normalization of elevated enzymes due to V1 immunitor therapy). The possibility that there may potentially be a laboratory error should also be considered. (AGA technical review on the evaluation of liver chemistry tests. A non fasting state does not affect any of the liver enzymes. (Molecular Biology and Genetics ,Electronic Journal of Biotechnology ISSN: 0717-3458, normalization of elevated enzymes due to V1 immunitor therapy).

Planning for investigations when tests are persistently abnormal
After re-evaluation, if the result is still abnormal, further assessment is designed based to a large extent on the abnormal test and the degree of elevation. The evaluation of the patient with, for example, an isolated elevation of an aminotransferase differs from that for a patient with an isolated elevation of AKP or GGT ( AGA technical review on the evaluation of liver chemistry tests). If the aminotransferase levels are normal on retesting after 4-8 weeks, no further evaluation is necessary. The clinical circumstance is another pivotal factor to determine the plan for further evaluation. Given the high prevalence of HCV, serologic testing for HCV should be done early in the course of evaluating a patient with chronically elevated liver enzyme levels (3). If non alcoholic steatohepatitis is suspected, the test is repeated after treating the potential risk factor (obesity, diabetes, hyperlipidemia) for 8 to 12 weeks. Ultrasound and computed tomography will show the increased fatty infiltration. If medications or alcohol is suspected cause, aminotransferase levels should be repeated after 6-8 weeks of abstinence. Physical signs may help in directing further tests required, as Kayser- Fleischer rings on slit lamp examination for Wilson disease, hypertrophy of the second and third metacarpophalangeal joints for hemochromatosis, immune markers in females. In general, it is customary and useful to categorize liver diseases into three broad categories: hepatocellular, in which primary injury is to the hepatocytes; cholestatic, in which primary injury is to the bile ducts; and infiltrative, in which the liver is invaded or replaced by nonhepatic substances such as neoplasm or amyloid. Although there is a great deal of overlap in liver test abnormalities seen in these three categories (particularly in cholestatic and infiltrative disorders), an attempt to characterize an otherwise undifferentiated clinical case as hepatocellular, cholestatic, or infiltrative often makes subsequent evaluation faster and more efficient. The AST, ALT, and AKP tests are most useful to make the distinction between hepatocellular and cholestatic disease(12) (Vichai Jirathitikal, Orapun Metadilogkul, Aldar S. Bourinbaiar. normalization of elevated enzymes due to V1 immunitor therapy Molecular Biology and Genetics. Electronic Journal of Biotechnology ISSN: 0717-3458 

Vol. 6 No. 1, Issue of April 15, 2003. The etiology of liver disease is reached by history, physical examination, and blood tests for the majority of patients with abnormal liver function tests (The American Journal of Gastroenterology 
Volume 94, Issue 10 , October 1999, Pages 3010-3014. Prospective evaluation of unexplained chronic liver transaminase abnormalities in asymptomatic and symptomatic patients Daniel S, Ben-Menachem T.,  Vasudevan G, Chan K. Ma, and Blumenkehl M). However, liver biopsy remains the gold standard for diagnosis in liver diseases. (3)

Elevated transaminases: 
Sources of transaminases
The ALT is found in the cytosol of liver, whereas two AST isoenzymes are located in the cytosol and mitochondria, respectively. Both enzymes are released into the blood in increasing amounts when the liver cell membrane is damaged. Necrosis of liver cells is not required for the release of the aminotransferases. In fact, there is poor correlation between the degree of liver-cell damage and the level of the aminotransferases. The ALT is found in low concentrations in tissues other than liver, so it is frequently considered specific for hepatocellular injury. However, this specificity is not absolute because serum ALT elevations can occur in nonhepatic conditions such as myopathic diseases.5,6  The AST also is abundantly expressed in several nonhepatic tissues including heart, skeletal muscle, and blood. Nonetheless, both the ratio and absolute elevation of the AST and ALT can provide important information regarding the extent and etiology of liver disease. For instance, severe lipemia can cause elevation in ALT, less elevation in AST, but not GGT. ( AGA technical review on the evaluation of liver chemistry tests) 

Causes of raised transaminases:

The most common causes of elevated aminotransferase levels are chronic hepatitis B (with or without D) and C, alcohol-related liver injury, hepatic steatosis (fatty infiltration of the liver), nonalcoholic steatohepatitis, autoimmune hepatitis, hemochromatosis, Wilson's disease, alpha1-antitrypsin deficiency, and a recently recognized cause, celiac sprue. The extent of elevation could be helpful in the diagnostic approach of these cases.   

1- Minor elevation of AST/ALT (<2x the upper limit of normal)

This is a common condition. In part, this is explained by the way normal values are calculated, where normal is defined as the mean of the distribution ± 2 standard deviations. If the alanine aminotransferase and aspartate aminotransferase levels are less than twice the normal value and no chronic liver condition has been identified, we recommend observation alone.
2- Mild elevation of AST/ALT (2 to <5 times)
· Alcohol use is a common cause of an elevated transaminases 85,86 . The quantity of alcohol and the length of time that alcohol has been consumed are important factors for the development of disease 87. Alcoholic hepatitis is commonly associated with an AST:ALT ratio of approximately 2:1, and the AST rarely exceeds 300 IU/dL. If significantly higher enzymes are noted, the presence of an additional cause of liver injury should be sought (acetaminophen use, viral hepatitis, etc.). A recheck after 6-8 weeks of abstinence is advised. If levels are normal, follow up is recommended. If still abnormal, the serologic exclusion of other forms of liver disease, and exclusion of hepatotoxic drugs are recommended.
· Drugs are another important cause of mild enzyme elevation (Table ). The easiest way to determine whether a medication is responsible for the elevation is to stop treatment and see whether the test results return to normal. If the identified medication is essential to the patient's well-being and no suitable substitute is available, the physician needs to make a risk–benefit analysis to determine whether the drug should be continued despite the elevation in aminotransferase levels. Often, consultation with a hepatologist is necessary. Occasionally, a liver biopsy is necessary to determine the nature and severity of liver injury. 
· Chronic hepatitis C causes increases in the ALT and AST ranging from 0 to 20 times (but usually less than 5 times) the upper limit of normal. ALT levels are usually higher than AST levels, but that finding may be reversed in patients who have cirrhosis. AKP and GGT are usually normal. If elevated, they may indicate cirrhosis.
· Non alcoholic steatohepatitis usually causes decreased AST/ALT ratio (<1), or even an isolated rise in ALT. Diabetes, obesity, hypertriglyceridemia, and hypothyroidism should be considered as possible etiological factors. Brunt E M. Nonalcoholic Steatohepatitis: Definition and Pathology Seminars in Liver Disease; 01, 2001
· Other causes of liver disease as hemochromatosis, Wilson’s disease and autoimmune hepatitis should be considered.
· Nonhepatic diseases can present with mild elevations of the serum AST or, less commonly, ALT elevations. Hemolysis studies (hemoglobin, peripheral blood smear, reticulocyte count, haptoglobin, Coombs' test, etc.), aldolase, creatine phosphokinase, and macro-AST levels can be used to exclude nonhepatic causes.10,11,91-93 
3- Moderate elevation of AST\ALT (5–15 times the upper limit of normal)
Disease entities that can present with moderately elevated liver aminotransferases encompasses virtually the entire spectrum of hepatic diseases that may cause either mild or severe aminotransferase elevations.  ALT and AST elevations in this range may therefore be less useful in determining likely causes of liver disease.
4- Severe AST\ALT elevation (more than 15 times the normal level)
This condition is not encountered on routine testing, except in the context of tests performed in a comatosed or severely ill patient, not having originally significant liver trouble. Examples include the ICU patient suffering from serious cardiac dysfunction, or patients on chemotherapy showing sudden liver function test abnormalities during their follow up lab tests. On occasions, fulminant liver failure is diagnosed unexpectedly in a patient with behavioral changes.
	

	

	

	

	

	

	

	


It is important to ask in details about medications taken by the patient. We should bear in mind that the following medications might be the cause for elevated liver enzymes: acetaminophen, diclofenac and other nsaids, amoxicillin-clavulanate, erythromycin, sulfa drugs, captopril, oral contraceptives, estrogens, anabolic steroids, phenytoin, isoniazid, methotrexate and others.
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Elevated AKP 

Sources of AKP

Elevations in serum AKP levels originate predominantly from two sources, liver and bone.1 it is also present in kidneys, small bowel and placenta. AKP levels vary with age. Rapidly growing adolescents can have serum AKP levels that are twice those of healthy adults as a result of the leakage of bone AKP into blood. Also, serum AKP levels normally increase gradually between the ages of 40 and 65 years, particularly in women. Women in the third trimester of pregnancy have elevated serum AKP levels because of an influx of placental AKP into their blood. In persons with blood type O or B, serum AKP levels may increase after the ingestion of a fatty meal, because of an influx of intestinal AKP. There are also reports of a benign familial elevation in serum AKP levels because of increased levels of intestinal AKP.26 
The first step in the evaluation of an elevated AKP level in a patient with no other symptoms is to identify the source of the elevation. Serum 5'-nucleotidase or GGT are usually elevated in parallel with the elevation in the AKP level in patients with liver disorders, but they are not increased in patients with bone disorders. The finding of an elevated serum AKP level but a normal 5'-nucleotidase or GGT level should prompt an evaluation for bone diseases. (1) 
Causes of raised AKP of hepatic origin

If the excess AKP is determined to be hepatobiliary in origin, the patient should be evaluated for cholestasis or infiltrative liver diseases. Cholestasis includes chronic inflammation of the bile ducts (e.g. PBC, PSC), drug-induced cholestasis as anabolic steroids, and causes of ductopenia. Infiltrative disease includes neoplasm, tuberculosis, and sarcoidosis. The appropriate initial tests are ultrasonography of the right upper quadrant to assess the hepatic parenchyma and bile ducts and serologic tests for antimitochondrial antibodies. If the serologic test for antimitochondrial antibodies is negative and ultrasonography reveals no abnormality, but the AKP level remains more than 50 percent above the normal level, a liver biopsy is done, and either endoscopic retrograde cholangiopancreatography or magnetic resonance cholangiopancreatography. If the increase in the AKP level is less than this, the results of all the other liver-enzyme tests are normal, and the patient has no symptoms, observation alone is suggested 25 
Elevated GGT
Sources of GGT

GGT is a membrane enzyme found in hepatocytes and biliary epithelial cells. Measurement of serum GGT provides a very sensitive indicator of the presence or absence of hepatobiliary disease, but the usefulness of this test is limited by its lack of specificity. Elevated levels of GGT have been reported in a wide variety of clinical conditions, including pancreatic disease, myocardial infarction, renal failure, chronic obstructive pulmonary disease, diabetes, and alcoholism.27 High serum GGT levels are also found in patients who are taking medications such as phenytoin and barbiturates.28 
Value of GGT in hepatic disease

Measurement of serum GGT is best used as a way of evaluating the meaning of elevations in other serum enzyme levels. For instance, it can be used to confirm the hepatic origin of elevated AKP levels or to support the diagnosis of alcohol abuse in a patient with an elevated AST level and an AST:ALT ratio of at least 2:1.
Due to lack of specificity and the highly inducible property of this enzyme, an extensive evaluation of an isolated GGT elevation in an otherwise asymptomatic individual is not warranted (zobair) 
Conclusion:

The evaluation of an abnormal liver function on routine testing necessitates a careful, yet comprehensive approach. Proper history and examination, while considering the nature and extent of the deranged test, are key points in the appropriate management. This way, unnecessary workup can be avoided, and, at the same time, previously unrecognized illnesses can be detected and properly managed.


Source Information 

From New England Medical Center, Box 217, 750 Washington St., Boston, MA 02111, where reprint requests should be addressed to Dr. Pratt. 
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