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I. Policy Description 

Gamma-glutamyl transferase (GGT), also known as gamma-glutamyl transpeptidase (GGTP) (Singh 
et al., 2006; Vroon & Israili, 1990), is an enzyme that has a half-life of between fourteen and twenty-
six days and is present in the cell membrane of many different tissue types, including the heart, brain, 
seminal vesicles, kidneys, bile duct, spleen, and gallbladder (Dillon & Miller, 2016; Dixit & Singh, 
2015). GGT is traditionally considered a predictive marker for liver dysfunction, bile duct ailments, and 
alcohol consumption (Koenig & Seneff, 2015). However, new research suggests that GGT may be 
useful as an early predictive marker for several other conditions including heart failure, arterial 
stiffness, arterial plaque, gestational diabetes, atherosclerosis, several infectious diseases, and 
numerous types of cancer (Koenig & Seneff, 2015). Terms such as male and female are used when 
necessary to refer to sex assigned at birth. 

Indications and/or Limitations of Coverage 

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of the 
request. Specifications pertaining to Medicare and Medicaid can be found in the “Applicable State and 
Federal Regulations” section of this policy document.  

This policy is specific to individuals 18 years of age or older. Criteria below do not apply to individuals 
less than 18 years of age.  

1. For individuals with elevated alkaline phosphatase activity, serum GGT testing no more than once 
every two weeks MEETS COVERAGE CRITERIA. 

2. To assess for liver injury, function, and/or disease, serum GGT testing no more than once every 
two weeks MEETS COVERAGE CRITERIA for individuals with at least one of the following 
conditions: 

a. For individuals with chronic alcohol use. 
b. For individuals on a long-term drug therapy known to have a potential for causing liver toxicity. 
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c. For individuals with exposure to hepatotoxins. 
d. For individuals with viral hepatitis, amoebiasis, tuberculosis, psittacosis, or similar infections 

that may cause hepatic injury. 
e. For individuals with primary or secondary malignant neoplasms. 
f. For individuals with diabetes mellitus. 
g. For individuals with malnutrition. 
h. For individuals with disorders of iron and mineral metabolism. 
i. For individuals with sarcoidosis. 
j. For individuals with amyloidosis. 
k. For individuals with lupus. 
l. For individuals with hypertension. 
m. For individuals with gastrointestinal disease. 
n. For individuals with pancreatic disease. 
o. To assess liver function subsequent to liver transplantation. 

3. For asymptomatic individuals, serum GGT testing during a wellness visit or a general exam 
without abnormal findings DOES NOT MEET COVERAGE CRITERIA. 

Scientific Background 

Gamma-glutamyl transferase (GGT) is a cell surface enzyme found throughout the body. GGT cleaves 
extracellular glutathione (an antioxidant) and other gamma-glutamyl compounds to increase the 
availability of amino acids for intracellular glutathione synthesis purposes. GGT also plays an 
important role in maintaining glutathione homeostasis, as well as in providing defense against 
oxidative stress (Ndrepepa & Kastrati, 2016). The measurement of circulating GGT is often used as a 
diagnostic tool for the identification of liver diseases, biliary diseases, and alcohol consumption. This 
is because GGT is very abundant in the liver; considerable GGT concentrations are also found in the 
intestine, kidney, prostate, and pancreas (Newsome et al., 2018). While GGT measurement may not 
be useful in the diagnosis of specific types of liver disease, it is one of the best predictors of overall 
liver mortality (Newsome et al., 2018). Additional research has shown that elevated GGT 
concentrations in the serum may also be associated with an increased risk of type 2 diabetes, 
gestational diabetes, hypertension, stroke, coronary heart disease, and cancer (Koenig & Seneff, 
2015). Abnormal GGT levels are also identified in anorexia nervosa, Guillain-Barré syndrome, 
hyperthyroidism, obesity, dystrophica myotonica (Gowda et al., 2009), and cigarette smoking (AACC, 
2024). Certain drugs may lead to unusual GGT levels in the blood as well. It has been reported by the 
AACC (2024) that drugs such as phenytoin, carbamazepine, barbiturates (including phenobarbital), 
lipid-lowering drugs, antibiotics, antifungal agents, anticoagulants, immunosuppressive medications, 
antidepressants, hormones, nonsteroidal anti-inflammatory drugs (NSAIDs), oral contraceptives, 
testosterone, and histamine receptor blockers may cause an increase or decrease in GGT levels. 
LabCorp (2021) does not recommend ordering a GGT test if the patient is currently taking phenytoin 
or phenobarbital since these medications may lead to false elevations in GGT. 
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Gamma-glutamyl transferase measurement may also be a useful secondary measure to assist with 
liver diagnoses. Alkaline phosphatase (ALP) is an enzyme found throughout the body and is typically 
identified in the liver or bone. Meanwhile, GGT is not found in bone (Singh et al., 2006). Therefore, if 
elevated ALP levels are detected in a patient, physicians may use a high GGT level to rule out bone 
disease as the cause of an elevation of ALP; however, if GGT is low or normal, then elevated ALP 
levels are more likely to be caused by bone disease (AACC, 2024). This means that elevated GGT 
levels suggest that elevated ALP levels are of a hepatic origin (Kwo et al., 2017). 

Koenig and Seneff (2015) report that population wide GGT levels have increased steadily in the United 
States over the last three decades. This may factor into an increased disease risk over time. It has 
been hypothesized that GGT levels are increasing due to a greater exposure to environmental and 
endogenous toxins which result in increased levels of oxidative and nitrosative stress (Koenig & 
Seneff, 2015). Elevated serum GGT levels are known markers of oxidative stress, which occurs when 
an imbalance is present between antioxidants and free radicals in the body (Yamada et al., 2006). 
Simple lifestyle changes, such as avoiding exposure to toxic chemicals and limiting iron intake, may 
help to lower GGT levels.  

Liver function tests are blood tests typically ordered as a panel rather than solitarily. These tests 
measure the level of several liver enzymes in serum or plasma samples. The liver enzymes frequently 
measured to detect liver abnormalities include serum alanine aminotransferase (Nivukoski et al.), 
aspartate aminotransferase (AST), ALP, and bilirubin; other liver tests may incorporate the 
measurement of GGT, albumin and prothrombin time (Kwo et al., 2017). Some report that GGT is only 
occasionally included in a liver function testing panel (Dillon & Miller, 2016), while others report that 
GGT is still a commonly measured serum liver enzyme (Friedman, 2024). Nevertheless, Dillon and 
Miller (2016) conclude that GGT should be measured on liver functioning test panels “some of the 
time”. This is likely because GGT measurement is not very specific, and its elevation will typically not 
help the physician to differentiate between diseases. 
GGT and Liver-Related Diseases 

The liver is an organ in the abdomen which detoxifies metabolites, manufactures proteins, and 
generates biochemicals required for growth and digestion. Many types of liver disease exist, such as 
hepatitis A, hepatitis B, hepatitis C, cirrhosis, fatty liver disease, and liver cancer to name a few. GGT 
is elevated in the blood in most diseases that cause damage to the liver, including hepatitis and 
cirrhosis (AACC, 2024). Primary biliary cholangitis (PBC), drug-induced liver injury (DILI), alcoholic 
liver disease (ALD), and non-alcoholic fatty liver disease (NAFLD) are the main causes of the 
abnormal GGT in clinic. GGT levels have different characteristics in different liver diseases. For 
instance, abnormal GGT in PBC and DILI was associated with cholestasis; in ALD, it was associated 
with both oxidative stress and cholestasis, and in NAFLD, it was associated with oxidative stress (Xing 
et al., 2022).  

Hepatitis C is a viral infection that targets the liver and causes inflammation. An increase in serum 
GGT levels is seen in approximately 30% of patients with a chronic hepatitis C infection; GGT levels 
will peak in the second or third week of illness and may remain elevated for up to six weeks (Gowda 
et al., 2009). Further, the GGT-to-platelet ratio has been identified as a reliable laboratory marker in 
the prediction of liver fibrosis stage in patients with a chronic hepatitis B infection; this ratio was more 
reliable than AST-to-platelet ratio index (Vos et al.) and fibrosis-4 score (FIB-4) (Lee et al., 2018; Wang 
et al., 2016). The FIB-4 score is a non-invasive scoring system based on several laboratory tests to 
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estimate the amount of scarring in the liver. GGT is also acknowledged as a more specific tool for the 
identification of non-alcoholic fatty liver disease than ALT (Dillon & Miller, 2016). Finally, GGT has also 
been identified as a useful prognostic tool for patients with hepatocellular carcinoma, the most 
common type of primary liver cancer (Wang et al., 2014). 

Lothar (2022) notes that acute viral hepatitis A and B are usually self-limiting and that almost all cases 
of hepatitis A and 95% of cases of hepatitis B are cured. In contrast, about 85% of acute hepatitis C 
infections proceed into a chronic form. “During the acute phase of hepatitis, the aminotransferases do 
not allow any conclusion as to whether hepatitis will be cured or develop into a chronic form in 
individual cases. The ALT and GGT are the last enzymes to return to normal levels. Monitoring is 
recommended including measurements every 2 weeks. If the enzyme levels have not normalized 
within 6 months or show recurrent elevations, a chronic form must be expected. This always applies 
if no antibodies against HBsAg and HBeAg are produced or if virus persistence is detected” (Lothar, 
2022).  

GGT and Bile Duct Diseases 

The bile ducts are thin tubes that connect the liver to the small intestine. These ducts help to transport 
bile from the liver and gallbladder to the small intestine; the bile then assists with the digestion of fats 
in foods. Singh et al. (2006) report that in 55 patients aged 23 to 45 years, “GGT and ALP levels were 
normal in patients of chronic cholecystitis with cholelithiasis but significantly high in patients of 
common bile duct obstruction”.  

GGT and Kidney/Renal Diseases 

The kidneys filter the body’s blood by removing waste and maintaining electrolyte balance. Acute 
kidney or renal injuries are sudden episodes of kidney damage or failure. Lippi et al. (2018) showed 
that, in dogs with acute kidney injury, significantly higher GGT urine levels were identified.  

Chronic kidney disease (CKD) occurs when the kidneys are no longer able to filter blood correctly. 
Several liver enzyme serum levels, including GGT, have been measured in patients with CKD. 
However, one analysis reported that relevant GGT data were scant and that “those found reported 
that there were no differences between the patients with or without chronic kidney disease” (Sette & 
Almeida Lopes, 2014). Noborisaka et al. (2013) researched elevated serum GGT levels in cigarette 
smokers and monitored the development of CKD. The authors completed a 6-year retrospective study 
on 2,603 male workers and concluded that the “elevation of serum GGT in smokers, to a large extent, 
depends on the associated alcohol consumption. Elevated GGT in smokers plays at least a partial 
role in the development of CKD, mainly proteinuria, and the underlying mechanisms remain to be 
elucidated” (Noborisaka et al., 2013). 

In another study, the authors claimed that GGT variability may be able to predict the risk of end-stage 
renal disease (ESRD). GGT variability was assessed using the average successive variability, 
standard deviation, and CV of serial measurements of GGT during the five years before the baseline 
examination. Subjects were divided into four quartiles and those in GGT ASV quartile four were older, 
more obese, and had higher BP and more comorbidities than those in quartile one. The metabolic 
variables got worse as the baseline GGT quartile increased. Overall, the implications of GGT levels 
were statistically significant, especially in women and in ESRD caused by diabetic nephropathy (Lee 
et al., 2020).  

GGT and Pancreatic Diseases 
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The pancreas is in the abdomen and helps to regulate blood sugar and digestion. Several disorders 
of the pancreas exist, including type 1 diabetes, type 2 diabetes, pancreatic cancer, and pancreatitis. 
Elevated GGT levels have been used as a prognostic factor to predict survival time in patients with 
unresectable pancreatic cancer (Engelken et al., 2003).  

Pancreatitis occurs when the pancreas becomes inflamed due to its own digestive chemicals. 
Elevated GGT levels are often identified in patients with acute and chronic pancreatitis (Vroon & Israili, 
1990). However, Gori et al. (2019) recently researched the GGT to urinary creatinine ratio in dogs with 
acute pancreatitis and found no association with any outcome in the study.  

GGT and Alcohol Consumption 

Increased levels of GGT and alcohol consumption are often correlated. Still, this relationship varies 
between individuals. GGT concentrations may increase with only small amounts of alcohol 
consumption in some; on the other hand, only about 75% of chronic drinkers will have elevated GGT 
levels (AACC, 2024). GGT assays have been widely used as an “index of liver dysfunction and marker 
of alcohol intake. The half-life of GGT is between 14 and 26 days and after stopping drink it returns to 
normal level in 4-5 weeks” (Dixit & Singh, 2015). Nivukoski et al. (2019) report that regular alcohol use 
is associated with increased GGT and ALT levels. Choe et al. (2019) report that GGT has low 
sensitivity as a blood biochemical marker of excessive alcohol intake, but the combined use of the 
CAGE questionnaire (a four-question questionnaire widely used to screen for alcohol problems) and 
the measurement of serum GGT is a useful tool for alcohol dependence screening.  

GGT and Metabolic Syndrome-Related Risk 

Metabolic syndromes are a group of conditions which include high blood sugar, high blood pressure 
(hypertension), obesity, and abnormal cholesterol levels. GGT has been identified as a biomarker for 
metabolic syndrome risk (Grundy, 2007). Further, Lee et al. (2019) report that GGT levels are 
significantly higher in subjects with a metabolic syndrome-related disorder than in healthy individuals. 
Metabolic syndromes collectively increase an individual’s risk for the development of many diseases, 
including heart disease, stroke, type 2 diabetes, and neurologic disorders.  

Cardiovascular Disease 

Cardiovascular disease (CVD), also known as heart disease, encompasses a group of conditions that 
narrow or block a blood vessel. This may lead to a heart attack, chest pain or stroke. Ndrepepa and 
Kastrati (2016) previously stated that while more research needs to be conducted, “Ample evidence 
suggests that elevated GGT activity is associated with increased risk of CVD such as coronary heart 
disease (CHD), stroke, arterial hypertension, heart failure, cardiac arrhythmias, and all-cause and 
CVD-related mortality. The evidence is weaker for an association between elevated GGT activity and 
acute ischemic events and myocardial infarction”. GGT has been widely identified as a biomarker for 
cardiovascular risk; in particular, high levels of GGT are associated with a greater risk of 
atherosclerotic cardiovascular disease (Grundy, 2007), and high GGT variability is associated with an 
increased risk of myocardial infarction and CVD related mortality (Chung et al., 2019). GGT and the 
risk of atherosclerosis and coronary heart disease has been reported by Ndrepepa, Colleran, et al. 
(2018) who report that “it remains unknown whether GGT plays a direct role in the pathophysiology of 
atherosclerosis and CHD or is merely a correlate of coexisting cardiovascular risk factors”. A study by 
Arasteh et al. (2018) researched how serum GGT can be used as a predictive biomarker for stenosis 
severity in patients with coronary artery disease; these authors report a significant association 
between serum GGT activity and patients with coronary artery disease. GGT is considered an 



 

  

XP23_73 

PO-RE-056v4 Gamma-glutamyl Transferase Testing in Adults Reimbursement Policy  Page 6 of 18 

inexpensive and readily available biomarker that may provide more information than current tools on 
the prediction of coronary plaque burdens and plaque structures in young adults (Celik et al., 2014).  

Cerebrovascular Accident 

A cerebrovascular accident (CVA) or stroke occurs when a blood vessel leading to the brain ruptures 
or is blocked by a blood clot. There are three main types of CVAs: transient ischemic attack, ischemic 
stroke, and hemorrhagic stroke. A transient ischemic attack only lasts a few minutes and occurs 
because of a temporary blood vessel blockage to part of the brain. An ischemic stroke occurs when 
an artery in the brain is completely blocked, and a hemorrhagic stroke occurs when a ruptured blood 
vessel causes bleeding in the brain. Several studies have identified a relationship between GGT levels 
and both hemorrhagic and ischemic CVAs (Korantzopoulos et al., 2009; Xu et al., 2017; Yao et al., 
2019). 

Gamma-glutamyl transferase levels have been associated with functional outcomes after an 
aneurysm and/or stroke. Xu et al. (2017) state that patients with high GGT levels are more likely to 
have a poor prognosis after aneurysmal subarachnoid hemorrhage than patients with lower GGT 
levels, suggesting that serum GGT may be an important prognostic factor for the prediction of 
aneurysm outcomes. Yang et al. (2020) also report that high GGT levels were significantly associated 
with cardioembolic stroke through atrial fibrillation (irregular heartbeat). More, GGT variability has 
been associated with an increased risk of stroke in the general population (Chung et al., 2019), and 
serum GGT levels have been associated with a greater risk of ischemic or nonembolic stroke in 
individuals older than 70 years (Korantzopoulos et al., 2009). Serum GGT levels were also found to 
be significantly elevated in patients who died from an acute ischemic stroke, and high GGT levels 
were associated with an increased risk of death in male patients with an intracranial arterial 
calcification (Yao et al., 2019). 

Type 2 Diabetes 

Type 2 diabetes occurs when the body either does not produce enough insulin or resists insulin. 
Diabetes and GGT levels have been researched by Kaneko et al. (2019) who state that the 
simultaneous elevation of GGT and ALT is significantly associated with the development of type 2 
diabetes mellitus; confounding factors include alcohol consumption and obesity. Further, when GGT 
and ALT were included in type 2 diabetes risk prediction, the accuracy of the prediction was improved 
(Kaneko et al., 2019). Kunutsor et al. (2014) report that greater circulating GGT levels lead to an 
increased risk of type 2 diabetes. Higher GGT levels have also been associated with a greater amount 
of insulin resistance and therefore a higher risk of developing the disease (Grundy, 2007). 

Nano et al. (2017) analyzed 1125 cases of prediabetes and 811 cases of type 2 diabetes. A mendelian 
randomization (MR) study was performed and the authors found that “MR analyses did not support a 
causal role of GGT on the risk of prediabetes or diabetes. The association of GGT with diabetes in 
observational studies is likely to be driven by reverse causation or confounding bias. As such, 
therapeutics targeted at lowering GGT levels are unlikely to be effective in preventing diabetes” (Nano 
et al., 2017). This study is important as the results contradict other related studies. Another 
bidirectional mendelian randomization study analyzed data from 64,094 individuals with type 2 
diabetes and 607,012 control subjects; no association between GGT and type 2 diabetes risk was 
found (De Silva et al., 2019). Further, Shibabaw et al. (2019) also report that, based on their study, 
GGT levels were not significantly higher in type 2 diabetes patients compared to healthy controls 
(P=0.065). 
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Neurodegenerative Diseases 

Abnormal GGT serum levels have been associated with an increased risk of neurodegenerative 
disease development. The serum GGT levels and Parkinson disease risk in men and women analyzed 
by Yoo et al. (2020) suggest that the top quartile of patients with high serum GGT levels was 
associated with a lower Parkinson disease risk in men and a higher risk in women (n=20,895 
Parkinson disease patients). Another study focused on Alzheimer disease showed that alcohol 
consumption was associated with an earlier Alzheimer disease age of onset survival and increased 
GGT blood concentration levels (Andrews et al., 2020). Alcohol consumption and GGT levels were 
not associated with late onset Alzheimer disease risk. Further, Hong et al. (2020) recently reported 
that GGT variability may lead to an increased risk of all-cause dementia, and Yavuz et al. (2008) found 
that GGT levels were increased significantly in Alzheimer disease patients in a cross-sectional study 
of 132 patients with Alzheimer disease and 158 healthy age-matched controls. 

Clinical Utility and Validity 

Individuals infected with hepatitis C virus are at an increased risk of developing hepatocellular 
carcinoma even after a sustained virological response is achieved. A total of 642 patients who had 
achieved a sustained virological response after a hepatitis C infection participated in this study; 33 
participants developed hepatocellular carcinoma (Huang et al., 2014). The data showed that “Baseline 
gamma-glutamyl transferase [GGT] levels strongly correlate with hepatocellular carcinoma 
development in non-cirrhotic patients with successful hepatitis C virus eradication,” suggesting that 
serum GGT measurement may help to identify specific patients at high risk for developing 
hepatocellular carcinoma (Huang et al., 2014).  

The relationship between liver enzymes and the risk of metabolic syndrome have been researched 
several times. Liu et al. (2018) completed a large cross-sectional study with 1444 elderly participants 
to determine the association between liver enzymes and the risk of metabolic syndrome. The authors 
noted that “The prevalence of MetS [metabolic syndrome] and its components increased remarkably 
with increasing quartiles of alanine aminotransferase (Nivukoski et al.), gamma-glutamyltransferase 
(GGT) and alkaline phosphatase (ALP) but not with aspartate aminotransferase (AST) in the elderly,” 
showing that these liver enzymes as positively associated with metabolic syndrome development in 
elderly populations (Liu et al., 2018). Another study completed by Wang et al. (2017) assessed liver 
function and metabolic syndrome. This study enrolled 32,768 ostensibly healthy participants. 
Regarding GGT, the authors note that the metabolic syndrome risk “significantly increased … in high 
quartiles for both genders,” suggesting that high GGT levels are a risk factor for the development of 
metabolic syndromes (Wang et al., 2017). 

Ndrepepa, Holdenrieder, et al. (2018) compared GGT and ALP to see which was a better prognostic 
marker for mortality in patients with coronary heart disease. A total of 3768 patients with coronary 
heart disease participated in this three year study. The median value of GGT was 36.2 U/L and the 
median value of ALP was 69.3 U/L; “Overall, there were 304 deaths: 195 deaths occurred in patients 
with GGT >median (n = 1882) and 109 deaths occurred in patients with GGT ≤median (n = 1886) … 
According to ALP activity, 186 deaths occurred in patients with ALP >median (n = 1883) and 118 
deaths occurred in patients with ALP ≤median (n = 1885)” (Ndrepepa, Holdenrieder, et al., 2018). The 
authors conclude that GGT is a stronger prognostic marker for all-cause mortality in patients with 
coronary heart disease than ALP. 
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Conigrave et al. (2002) completed a large, multicenter study with 1863 participants from five countries. 
This study aimed to measure carbohydrate-deficient transferrin (CDT) and GGT as markers of alcohol 
consumption. The authors concluded that “CDT was [a] little better than GGT in detecting high‐ or 
intermediate‐risk alcohol consumption in this large, multicenter, predominantly community‐based 
sample. As the two tests are relatively independent of each other, their combination is likely to provide 
better performance than either test alone. Test interpretation should take account sex, age, and body 
mass index” (Conigrave et al., 2002). 

Rosoff et al. (2019) studied the association between lipid and liver function enzymes and high-intensity 
binge drinking (HIBD). This cross-sectional study included 1519 participants. Binge drinking was 
defined according to the National Institute on Alcohol Abuse and Alcoholism. GGT was one of several 
enzymes measured (others included high-density lipoprotein cholesterol (HDL-C), low-density 
lipoprotein cholesterol, total cholesterol (Newsome et al.), triglycerides (TRG), ALT and AST). The 
authors state that “HIBD was associated with increased levels of HDL-C, TC, TRG, ALT, AST, and 
GGT” (Rosoff et al., 2019). Further, the authors also note that the largest increases associated with 
HIBD was found based on GGT levels, suggesting that “GGT may be most sensitive to HIBD” (Rosoff 
et al., 2019). 

A study completed by Jousilahti et al. (2000) researched the relationship between serum GGT levels, 
self-reported alcohol consumption and the risk of stroke. A total of 14,874 participants took part in this 
study over five years. The authors report that “serum GGT concentration was associated with the risk 
of total and ischemic stroke in both genders. There was also a significant association among men 
between GGT and the risk of intracerebral hemorrhage and among women between GGT and the risk 
of subarachnoid hemorrhage” (Jousilahti et al., 2000). Further, a relationship was not found regarding 
self-reported alcohol and any type of stroke. 

Yang et al. (2020) studied the effects of GGT on stroke occurrence mediated by atrial fibrillation (AF). 
A total of 880 patients with acute ischemic stroke participated in this study, and AF was identified in 
132 of the patients. The authors found that high GGT levels were not associated with large-artery 
atherosclerosis stroke but were associated with cardioembolic stroke. “The GGT level was significantly 
associated with cardioembolic stroke via AF. The results obtained in the present study may explain 
why GGT is associated with stroke” (Yang et al., 2020). 

Hong et al. (2020) completed a study to determine if there was a relationship between GGT variability 
and dementia risk in diabetes mellitus patients. This study included 37,983 diabetic patients who were 
diagnosed with dementia over a 6.12-year follow-up period. “In the fully adjusted model, the group 
with the highest quartile of GGT variability had a 19% increased risk of all-cause dementia when 
compared with the lowest quartile group” (Hong et al., 2020). The authors conclude by stating that in 
patients with diabetes mellitus, a high amount of GGT variability increased the risk of dementia 
regardless of other factors such as baseline GGT level. 

Lee et al. (2020) examined the prognostic value of GGT variability in predicting the risk of stroke, 
myocardial infarction, and mortality in diabetic patients. A total of 698,937 patients greater than 40 
years of age, with a history of diabetes, and without a history of stroke, MI, liver cirrhosis, or chronic 
hepatitis were included in the study. GGT variability was assessed as the average successive 
variability (ASV) of serial GGT measurements during the five years before the baseline examination. 
Subjects were stratified according to quartiles of baseline GGT and GGT ASV. The lower quartile 
contained subjects with lower GGT levels. According to the results, subjects in GGT ASV quartile four 
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were more obese were more likely to have hypertension, dyslipidemia, or chronic kidney disease, and 
had a higher risk for stroke, MI, and mortality. On the other hand, subjects in quartile one were older, 
and had a higher prevalence of chronic kidney disease but a lower prevalence of hypertension and 
obesity. The authors conclude that GGT variability is associated with a higher risk of stroke, MI, and 
mortality; therefore, "it is important to identify the factors that contribute to increased GGT variability 
to extend the lives of patients with diabetes” (Lee et al., 2020). 

Mujawar et al. (2020) studied the use of salivary gamma-glutamyl transpeptidase as a biomarker in 
oral squamous cell carcinoma and precancerous lesions. Seventy-five patients with precancerous 
lesions or oral squamous cell carcinoma were enrolled in the study and assessed for GGT levels. 
Healthy participants had a GGT between 4 to 30U/L, those with precancerous lesions had GGT 
between 39 to 65 U/L, and those with oral squamous cell carcinoma had GGT levels between 53 and 
86 U/L. The authors conclude that it can be a reliable biomolecular marker in early detection and 
prevention of oral cancer that could be routinely employed in dental clinics (Mujawar et al., 2020). 

Li et al. (2022) studied the association of GTT levels with the occurrence of post-stroke cognitive 
impairment (PSCI). A total of 1,957 participants with a minor ischemic stroke or transient ischemic 
attack were measured for GTT and they were categorized into four quartiles based on baseline GTT 
levels. Of the 1,957 participants, 671 (34.29%) patients experienced PSCI at three months of follow-
up. The highest GGT level quartile group exhibited a lower risk of PSCI. The authors conclude that 
“serum GGT levels are inversely associated with the risk of PSCI, with extremely low levels being 
viable risk factors for PSCI” (Li et al., 2022).  

Guidelines and Recommendations 

American College of Gastroenterology (ACG)  

Guidelines from the ACG recommend the following:  

• “Before initiation of evaluation of abnormal liver chemistries, one should repeat the lab panel 
and/or perform a clarifying test (e.g., GGT if serum alkaline phosphate is elevated) to confirm that 
the liver chemistry is actually abnormal. (Strong recommendation, very low level of evidence). 

• An elevation of alkaline phosphatase should be confirmed with an elevation in GGT. Given its 
lack of specificity for liver disease, GGT should not be used as a screening test for underlying 
liver disease in the absence of other abnormal liver chemistries. (Strong recommendation, very 
low level of evidence). 

• An elevated alkaline phosphatase level of hepatic origin may be confirmed by elevation of 
gamma-glutamyl transferase (GGT) or fractionation of alkaline phosphatase 

• Measurement of GGT may represent a complementary test to identify patterns of alcoholism or 
alcohol abuse, although GGT by itself is not helpful in establishing a diagnosis of alcoholic liver 
disease 

• If the alkaline phosphatase is elevated in the presence of other elevated liver chemistries, 
confirmation of hepatic origin is not required. With isolated alkaline phosphatase elevation, 
confirmation with GGT, or fractionation of alkaline phosphatase isoenzymes can be used to help 
differentiate liver alkaline phosphatase from non-liver sources. However, GGT elevation is not 
specific for cholestatic liver disease, and can be elevated in >50% of alcoholic patients without 
obvious evidence of liver disease. GGT can also be elevated in patients with pancreatic disease, 
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myocardial infarction, renal failure, emphysema, diabetes, and in patients taking certain 
medications such as phenytoin and barbiturates. Given its lack of specificity for liver disease, 
GGT should not be used as a screening test for underlying liver disease in the absence of 
abnormal liver chemistries 

• Those who present with an elevation in alkaline phosphatase with normal AST, ALT, and bilirubin 
levels should have their alkaline phosphatase elevation confirmed with a GGT level and if 
elevated an ultrasound of the liver should be ordered” (Kwo et al., 2017). 

 

European Association for Study of Liver (EASL)  

The EASL published clinical practice guidelines for drug-induced liver injuries (DILI). These guidelines 
state that “ALT, ALP and TBL [total bilirubin] are the standard analytes to define liver damage and 
liver dysfunction in DILI. AST [aspartate aminotransferase] values can be used to reliably substitute 
ALT in calculating the pattern of injury when the latter is unavailable at DILI recognition, whereas GGT 
is less reliable as an ALP substitute. Grade C” (Andrade et al., 2019). 

The EASL also published clinical practice guidelines for the management of alcohol-related liver 
disease (ALD). These guidelines state that “As the measurement of GGT, ALT, AST and MCV [mean 
corpuscular volume] is easy and inexpensive, they remain the most frequently used markers for early 
detection of ALD. However, all these laboratory values are only indirect markers for ALD, with low 
sensitivity and specificity... No single marker or combination of markers can differentiate between 
different causes of liver disease” (Thursz et al., 2018). The authors also note that “Screening 
investigations should not only include liver function tests (LFTs), i.e. gamma glutamyl transpeptidase 
(GGT[P]), serum ALT and serum AST, but also performance of a test to detect liver fibrosis (e.g. TE 
[transient elastography])” (Thursz et al., 2018). 

In a 2021 update, the EASL asserted that “In patients with elevated liver stiffness and biochemical 
evidence of hepatic inflammation (AST or GGT >2xULN), LSM by TE should be repeated after at least 
1 week of alcohol abstinence or reduced drinking (LoE 3; strong recommendation)” (Berzigotti et 
al., 2021). 

European Association for Study of Liver (EASL) and Latin American Association for the Study 
of the Liver (ALEH)  

Guidelines from the EASL and ALEH state that “Serum biomarkers can be used in clinical practice 
due to their high applicability (>95%) and good interlaboratory reproducibility. However, they should 
be preferably obtained in fasting patients (particularly those including hyaluronic acid) and following 
the manufacturer’s recommendations for the patented tests” (Castera et al., 2015). The guidelines 
provide a list of several serum biomarkers including GGT. 
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Canadian Association of Gastroenterology (CAG)  

The CAG practice guidelines for the evaluation of abnormal liver enzyme tests state that GGT may be 
used as a second-line biochemical test. Specifically, the guidelines state that “All patients with at least 
one abnormal liver screening test (abnormal ALT, AST or ALP) should have the following liver 
biochemical tests performed: gamma-glutamyl transferase (GGT), albumin, bilirubin (including direct 
if the total bilirubin is elevated) and either prothrombin time (PT) or international normalized ratio (INR). 
These tests can be performed as initial screening tests if it is inconvenient for the patient to return to 
the physician’s office within a reasonable period of time (weeks or months depending on the severity 
of the enzyme abnormalities)” (Minuk, 1998). 

American Society of Addiction Medicine (ASAM) 

The ASAM released clinical practice guidelines on the use of laboratory tests which measure 
impairment of hepatic functioning. ASAM recommends measurement of GGT and ALT to identify 
recent heavy alcohol use and risk for alcohol withdrawal, and notes that when conducting a urine test, 
GGT is recommended as the marker of heavy alcohol consumption (ASAM, 2020).  

Clinical Services and Standards Committee (CSSC) of the British Society of Gastroenterology 
(BSG) 

The Clinical Services and Standards Committee of the British Society of Gastroenterology was 
commissioned to produce guidelines for the management of abnormal liver blood tests. They 
recommend that the “Initial investigation for potential liver disease should include bilirubin, albumin, 
ALT, ALP and GGT, together with a full blood count if not already performed within the previous 12 
months. (level 2b, grade B)”. They note that “If there is clear indication of a specific clinical risk—for 
example, in high-risk groups such as injecting drug users, migrants from high prevalence areas or 
prisoners, then some aspects of second-line testing can be undertaken simultaneously. In many 
patients with liver damage an assessment of liver fibrosis is critical in making decisions about referral 
and management.” They go further to explain that in adults, “clues to the level of liver fibrosis can be 
gleaned from the use of non-invasive algorithms such as the AST to ALT ratio” such that an AST:ALT 
greater than one indicated advanced fibrosis or cirrhosis, but warns that “non-invasive markers have 
not been sufficiently validated in children to be routinely applied in clinical practice” (Newsome et al., 
2018). 

Food and Drug Administration (FDA) 

Many labs have developed specific tests that they must validate and perform in house. These 
laboratory-developed tests (LDTs) are regulated by the Centers for Medicare and Medicaid (CMS) as 
high-complexity tests under the Clinical Laboratory Improvement Amendments of 1988 (CLIA 
’88). LDTs are not approved or cleared by the U. S. Food and Drug Administration; however, FDA 
clearance or approval is not currently required for clinical use. 
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II. Applicable Codes 

Current Procedural Terminology© American Medical Association. All Rights reserved. 
Procedure codes appearing in Medical Policy documents are included only as a general reference 
tool for each policy. They may not be all-inclusive. 

III. Definitions 

IV. Related Policies 

Current Procedural Terminology © American Medical Association. All rights reserved. 
Procedure codes appearing in Reimbursement Policy documents are included only as a general 
reference tool for each policy. They may not be all-inclusive. 

V. Reference Materials 

Code Description Comment 
82977 Glutamyltransferase, gamma (GGT)  

   

   

Term Meaning 

  

  

  

Policy Number Policy Description 
PO-RE-050 Hepatitis Testing 

PO-RE-057 Serum Marker Panels for Hepatic Fibrosis in the Evaluation and Monitoring of 
Chronic Liver Disease 

  

AACC. (2024). Gamma-Glutamyl Transferase (GGT). https://www.labtestsonline.org/tests/gamma-
glutamyl-transferase-ggt 
Andrade, R., Aithal, G., Björnsson, E., Kaplowitz, N., Kullak-Ublick, G., Larrey, D., & Karlsen, T. 
(2019). EASL Clinical Practice Guidelines: Drug-induced liver injury. J Hepatol, 70(6), 1222-1261. 

https://www.labtestsonline.org/tests/gamma-glutamyl-transferase-ggt
https://www.labtestsonline.org/tests/gamma-glutamyl-transferase-ggt


 

  

XP23_73 

PO-RE-056v4 Gamma-glutamyl Transferase Testing in Adults Reimbursement Policy  Page 13 of 18 

https://doi.org/10.1016/j.jhep.2019.02.014 

Andrews, S. J., Goate, A., & Anstey, K. J. (2020). Association between alcohol consumption and 
Alzheimer's disease: A Mendelian randomization study. Alzheimers Dement, 16(2), 345-353. 
https://doi.org/10.1016/j.jalz.2019.09.086  
Arasteh, S., Moohebati, M., Avan, A., Esmaeili, H., Ghazizadeh, H., Mahdizadeh, A., Rahmani, F., 
Mohamamdazade, E., Ferns, G. A., Parizadeh, M. R., & Ghayour-Mobarhan, M. (2018). Serum level of 
gamma-glutamyl transferase as a biomarker for predicting stenosis severity in patients with coronary 
artery disease. Indian Heart J, 70(6), 788-792. https://doi.org/10.1016/j.ihj.2017.11.017  
ASAM. (2020). The ASAM Clinical Practice Guideline on Alcohol Withdrawal Management. J Addict 
Med, 14(3S Suppl 1), 1-72. https://doi.org/10.1097/adm.0000000000000668 

Berzigotti, A., Tsochatzis, E., Boursier, J., Castera, L., Cazzagon, N., Friedrich-Rust, M., Petta, S., & 
Thiele, M. (2021). EASL Clinical Practice Guidelines on non-invasive tests for evaluation of liver 
disease severity and prognosis - 2021 update. J Hepatol, 75(3), 659-689. 
https://doi.org/10.1016/j.jhep.2021.05.025 

Castera, L., Chan, H., Arrese, M., Afdhal, N., Bedossa, P., Friedrich-Rust, M., & Han KH, P., M. (2015). 
EASL-ALEH Clinical Practice Guidelines: Non-invasive tests for evaluation of liver disease severity and 
prognosis. J Hepatol, 63(1), 237-264. https://doi.org/10.1016/j.jhep.2015.04.006  
Celik, O., Cakmak, H. A., Satilmis, S., Gungor, B., Akin, F., Ozturk, D., Yalcin, A. A., Ayca, B., Erturk, 
M., Atasoy, M. M., & Uslu, N. (2014). The relationship between gamma-glutamyl transferase levels 
and coronary plaque burdens and plaque structures in young adults with coronary atherosclerosis. 
Clin Cardiol, 37(9), 552-557. https://doi.org/10.1002/clc.22307 

Choe, Y. M., Lee, B. C., Choi, I. G., Suh, G. H., Lee, D. Y., & Kim, J. W. (2019). Combination of the 
CAGE and serum gamma-glutamyl transferase: an effective screening tool for alcohol use disorder and 
alcohol dependence. Neuropsychiatr Dis Treat, 15, 1507-1515. https://doi.org/10.2147/ndt.s203855  
Chung, H. S., Lee, J. S., Kim, J. A., Roh, E., Lee, Y. B., Hong, S. H., Yoo, H. J., Baik, S. H., Kim, N. 
H., Seo, J. A., Kim, S. G., Kim, N. H., & Choi, K. M. (2019). gamma-Glutamyltransferase Variability 
and the Risk of Mortality, Myocardial Infarction, and Stroke: A Nationwide Population-Based Cohort 
Study. J Clin Med, 8(6). https://doi.org/10.3390/jcm8060832 

CMS. (2023, 1/2023). National Coverage Determination (NCD) for Gamma Glutamyl Transferase 
(190.32). Centers for Medicare & Medicaid Services. Retrieved 03/03/2020 from 
https://www.cms.gov/Regulations-and-Guidance/Guidance/Transmittals/Downloads/R17NCD.pdf 
Conigrave, K. M., Degenhardt, L. J., Whitfield, J. B., Saunders, J. B., Helander, A., & Tabakoff, B. 
(2002). CDT, GGT, and AST as markers of alcohol use: the WHO/ISBRA collaborative project. 
Alcohol Clin Exp Res, 26(3), 332-339. https://doi.org/10.1111/j.1530-0277.2002.tb02542.x 

De Silva, N. M. G., Borges, M. C., Hingorani, A. D., Engmann, J., Shah, T., Zhang, X., Luan, J., 
Langenberg, C., Wong, A., Kuh, D., Chambers, J. C., Zhang, W., Jarvelin, M. R., Sebert, S., Auvinen, 
J., Gaunt, T. R., & Lawlor, D. A. (2019). Liver Function and Risk of Type 2 Diabetes: Bidirectional 
Mendelian Randomization Study. Diabetes, 68(8), 1681-1691. https://doi.org/10.2337/db18-1048  
Dillon, J. F., & Miller, M. H. (2016). Gamma glutamyl transferase 'To be or not to be' a liver function 
test? Ann Clin Biochem, 53(6), 629-631. https://doi.org/10.1177/0004563216659887 

Dixit, S., & Singh, P. (2015). Usefulness of Gamma Glutamyl Transferase as Reliable Biological 
Marker in Objective Corroboration of Relapse in Alcohol Dependent Patients. J Clin Diagn Res, 9(12), 
Vc01-vc04. https://doi.org/10.7860/jcdr/2015/14752.6895 

https://doi.org/10.1016/j.jhep.2019.02.014
https://doi.org/10.1016/j.jalz.2019.09.086
https://doi.org/10.1016/j.ihj.2017.11.017
https://doi.org/10.1097/adm.0000000000000668
https://doi.org/10.1016/j.jhep.2021.05.025
https://doi.org/10.1016/j.jhep.2015.04.006
https://doi.org/10.1002/clc.22307
https://doi.org/10.2147/ndt.s203855
https://doi.org/10.3390/jcm8060832
https://www.cms.gov/Regulations-and-Guidance/Guidance/Transmittals/Downloads/R17NCD.pdf
https://doi.org/10.1111/j.1530-0277.2002.tb02542.x
https://doi.org/10.2337/db18-1048
https://doi.org/10.1177/0004563216659887
https://doi.org/10.7860/jcdr/2015/14752.6895


 

  

XP23_73 

PO-RE-056v4 Gamma-glutamyl Transferase Testing in Adults Reimbursement Policy  Page 14 of 18 

Engelken, F. J., Bettschart, V., Rahman, M. Q., Parks, R. W., & Garden, O. J. (2003). Prognostic factors 
in the palliation of pancreatic cancer. Eur J Surg Oncol, 29(4), 368-373. 
https://doi.org/10.1053/ejso.2002.1405  
Friedman, L. (2024, April 8). Approach to the patient with abnormal liver biochemical and function tests. 
https://www.uptodate.com/contents/approach-to-the-patient-with-abnormal-liver-biochemical-and-
function-tests 
Gori, E., Pierini, A., Lippi, I., Boffa, N., Perondi, F., & Marchetti, V. (2019). Urinalysis and Urinary 
GGT-to-Urinary Creatinine Ratio in Dogs with Acute Pancreatitis. Vet Sci, 6(1). 
https://doi.org/10.3390/vetsci6010027 

Gowda, S., Desai, P. B., Hull, V. V., Math, A. A., Vernekar, S. N., & Kulkarni, S. S. (2009). A review 
on laboratory liver function tests. Pan Afr Med J, 3, 17. 
https://www.ncbi.nlm.nih.gov/pubmed/21532726 

Grundy, S. M. (2007). Gamma-glutamyl transferase: another biomarker for metabolic syndrome and 
cardiovascular risk. Arterioscler Thromb Vasc Biol, 27(1), 4-7. 
https://doi.org/10.1161/01.atv.0000253905.13219.4b 

Hong, S. H., Han, K., Park, S., Kim, S. M., Kim, N. H., Choi, K. M., Baik, S. H., Park, Y. G., & Yoo, H. 
J. (2020). Gamma-Glutamyl Transferase Variability and Risk of Dementia in Diabetes Mellitus: A 
Nationwide Population-Based Study. J Clin Endocrinol Metab, 105(3). 
https://doi.org/10.1210/clinem/dgaa019 

Huang, C. F., Yeh, M. L., Tsai, P. C., Hsieh, M. H., Yang, H. L., Hsieh, M. Y., Yang, J. F., Lin, Z. Y., 
Chen, S. C., Wang, L. Y., Dai, C. Y., Huang, J. F., Chuang, W. L., & Yu, M. L. (2014). Baseline 
gamma-glutamyl transferase levels strongly correlate with hepatocellular carcinoma development in 
non-cirrhotic patients with successful hepatitis C virus eradication. J Hepatol, 61(1), 67-74. 
https://doi.org/10.1016/j.jhep.2014.02.022 

Jousilahti, P., Rastenyte, D., & Tuomilehto, J. (2000). Serum gamma-glutamyl transferase, self-reported 
alcohol drinking, and the risk of stroke. Stroke, 31(8), 1851-1855. 
https://doi.org/10.1161/01.str.31.8.1851  
Kaneko, K., Yatsuya, H., Li, Y., Uemura, M., Chiang, C., Hirakawa, Y., Ota, A., Tamakoshi, K., & 
Aoyama, A. (2019). Association of gamma-glutamyl transferase and alanine aminotransferase with type 
2 diabetes mellitus incidence in middle-aged Japanese men: 12-year follow up. J Diabetes Investig, 
10(3), 837-845. https://doi.org/10.1111/jdi.12930  
Koenig, G., & Seneff, S. (2015). Gamma-Glutamyltransferase: A Predictive Biomarker of Cellular 
Antioxidant Inadequacy and Disease Risk. Dis Markers, 2015, 818570. 
https://doi.org/10.1155/2015/818570  
Korantzopoulos, P., Tzimas, P., Kalantzi, K., Kostapanos, M., Vemmos, K., Goudevenos, J., Elisaf, 
M., & Milionis, H. (2009). Association between serum gamma-glutamyltransferase and acute ischemic 
nonembolic stroke in elderly subjects. Arch Med Res, 40(7), 582-589. 
https://doi.org/10.1016/j.arcmed.2009.07.012 

Kunutsor, S. K., Abbasi, A., & Adler, A. I. (2014). Gamma-glutamyl transferase and risk of type II 
diabetes: an updated systematic review and dose-response meta-analysis. Ann Epidemiol, 24(11), 
809-816. https://doi.org/10.1016/j.annepidem.2014.09.001 

Kwo, P. Y., Cohen, S. M., & Lim, J. K. (2017). ACG Clinical Guideline: Evaluation of Abnormal Liver 
Chemistries. Am J Gastroenterol, 112(1), 18-35. https://doi.org/10.1038/ajg.2016.517  
LabCorp. (2021). γ-Glutamyl Transferase (GGT). https://www.labcorp.com/tests/001958/glutamyl-
transferase-ggt 

https://doi.org/10.1053/ejso.2002.1405
https://www.uptodate.com/contents/approach-to-the-patient-with-abnormal-liver-biochemical-and-function-tests
https://www.uptodate.com/contents/approach-to-the-patient-with-abnormal-liver-biochemical-and-function-tests
https://doi.org/10.3390/vetsci6010027
https://www.ncbi.nlm.nih.gov/pubmed/21532726
https://doi.org/10.1161/01.atv.0000253905.13219.4b
https://doi.org/10.1210/clinem/dgaa019
https://doi.org/10.1016/j.jhep.2014.02.022
https://doi.org/10.1161/01.str.31.8.1851
https://doi.org/10.1111/jdi.12930
https://doi.org/10.1155/2015/818570
https://doi.org/10.1016/j.arcmed.2009.07.012
https://doi.org/10.1016/j.annepidem.2014.09.001
https://doi.org/10.1038/ajg.2016.517
https://www.labcorp.com/tests/001958/glutamyl-transferase-ggt
https://www.labcorp.com/tests/001958/glutamyl-transferase-ggt


 

  

XP23_73 

PO-RE-056v4 Gamma-glutamyl Transferase Testing in Adults Reimbursement Policy  Page 15 of 18 

 

Lee, D. Y., Han, K., Yu, J. H., Park, S., Seo, J. A., Kim, N. H., Yoo, H. J., Kim, S. G., Kim, S. M., Choi, 
K. M., Baik, S. H., Park, Y. G., & Kim, N. H. (2020). Prognostic value of long-term gamma-glutamyl 
transferase variability in individuals with diabetes: a nationwide population-based study. Scientific 
Reports, 10(1), 15375. https://doi.org/10.1038/s41598-020-72318-7 

Lee, J., Kim, M. Y., Kang, S. H., Kim, J., Uh, Y., Yoon, K. J., & Kim, H. S. (2018). The gamma-
glutamyl transferase to platelet ratio and the FIB-4 score are noninvasive markers to determine the 
severity of liver fibrosis in chronic hepatitis B infection. Br J Biomed Sci, 75(3), 128-132. 
https://doi.org/10.1080/09674845.2018.1459147 

Lee, M. Y., Hyon, D. S., Huh, J. H., Kim, H. K., Han, S. K., Kim, J. Y., & Koh, S. B. (2019). Association 
between Serum Gamma-Glutamyltransferase and Prevalence of Metabolic Syndrome Using Data 
from the Korean Genome and Epidemiology Study. Endocrinol Metab (Seoul), 34(4), 390-397. 
https://doi.org/10.3803/enm.2019.34.4.390 

Li, S., Liao, X., Pan, Y., Xiang, X., & Zhang, Y. (2022). Gamma-glutamyl transferase levels are 
associated with the occurrence of post-stroke cognitive impairment: a multicenter cohort study. BMC 
Neurology, 22(1), 65. https://doi.org/10.1186/s12883-022-02587-4 

Lippi, I., Perondi, F., Meucci, V., Bruno, B., Gazzano, V., & Guidi, G. (2018). Clinical utility of urine 
kidney injury molecule-1 (KIM-1) and gamma-glutamyl transferase (GGT) in the diagnosis of canine 
acute kidney injury. Vet Res Commun, 42(2), 95-100. https://doi.org/10.1007/s11259-018-9711-7 

Liu, C. F., Zhou, W. N., Lu, Z., Wang, X. T., & Qiu, Z. H. (2018). The associations between liver 
enzymes and the risk of metabolic syndrome in the elderly. Exp Gerontol, 106, 132-136. 
https://doi.org/10.1016/j.exger.2018.02.026 

Lothar, T. (2022). Enzymes In Clinical Laboratory Diagnostics https://www.clinical-laboratory-
diagnostics.com/k01.html 

Minuk, G. Y. (1998). Canadian Association of Gastroenterology Practice Guidelines: evaluation of 
abnormal liver enzyme tests. Can J Gastroenterol, 12(6), 417-421. 
https://doi.org/10.1155/1998/943498 

Mujawar, S. J., Suchitra, G., Kosandal, K. A., Choudhari, S., Inamdar, N. A., & Ahmed, K. B. (2020). 
Evaluation of salivary gamma-glutamyl transpeptidase as a biomarker in oral squamous cell 
carcinoma and precancerous lesions. Journal of oral and maxillofacial pathology : JOMFP, 24(3), 584-
584. https://doi.org/10.4103/jomfp.JOMFP_73_20 

Nano, J., Muka, T., Ligthart, S., Hofman, A., Darwish Murad, S., Janssen, H. L. A., Franco, O. H., & 
Dehghan, A. (2017). Gamma-glutamyltransferase levels, prediabetes and type 2 diabetes: a 
Mendelian randomization study. Int J Epidemiol, 46(5), 1400-1409. https://doi.org/10.1093/ije/dyx006 

Ndrepepa, G., Colleran, R., & Kastrati, A. (2018). Gamma-glutamyl transferase and the risk of 
atherosclerosis and coronary heart disease. Clin Chim Acta, 476, 130-138. 
https://doi.org/10.1016/j.cca.2017.11.026 

Ndrepepa, G., Holdenrieder, S., Cassese, S., Fusaro, M., Xhepa, E., Laugwitz, K. L., Schunkert, H., & 
Kastrati, A. (2018). A comparison of gamma-glutamyl transferase and alkaline phosphatase as 
prognostic markers in patients with coronary heart disease. Nutr Metab Cardiovasc Dis, 28(1), 64-70. 
https://doi.org/10.1016/j.numecd.2017.09.005 

Ndrepepa, G., & Kastrati, A. (2016). Gamma-glutamyl transferase and cardiovascular disease. Ann 

https://doi.org/10.1038/s41598-020-72318-7
https://doi.org/10.1080/09674845.2018.1459147
https://doi.org/10.3803/enm.2019.34.4.390
https://doi.org/10.1186/s12883-022-02587-4
https://doi.org/10.1007/s11259-018-9711-7
https://doi.org/10.1016/j.exger.2018.02.026
https://www.clinical-laboratory-diagnostics.com/k01.html
https://www.clinical-laboratory-diagnostics.com/k01.html
https://doi.org/10.1155/1998/943498
https://doi.org/10.4103/jomfp.JOMFP_73_20
https://doi.org/10.1093/ije/dyx006
https://doi.org/10.1016/j.cca.2017.11.026
https://doi.org/10.1016/j.numecd.2017.09.005


 

  

XP23_73 

PO-RE-056v4 Gamma-glutamyl Transferase Testing in Adults Reimbursement Policy  Page 16 of 18 

Transl Med, 4(24), 481. https://doi.org/10.21037/atm.2016.12.27 

Newsome, P. N., Cramb, R., Davison, S. M., Dillon, J. F., Foulerton, M., Godfrey, E. M., Hall, R., 
Harrower, U., Hudson, M., Langford, A., Mackie, A., Mitchell-Thain, R., Sennett, K., Sheron, N. C., 
Verne, J., Walmsley, M., & Yeoman, A. (2018). Guidelines on the management of abnormal liver 
blood tests. Gut, 67(1), 6-19. https://doi.org/10.1136/gutjnl-2017-314924 

Nivukoski, U., Bloigu, A., Bloigu, R., Aalto, M., Laatikainen, T., & Niemela, O. (2019). Liver enzymes 
in alcohol consumers with or without binge drinking. Alcohol, 78, 13-19. 
https://doi.org/10.1016/j.alcohol.2019.03.001 

Noborisaka, Y., Ishizaki, M., Yamazaki, M., Honda, R., & Yamada, Y. (2013). Elevated Serum 
Gamma-Glutamyltransferase (GGT) Activity and the Development of Chronic Kidney Disease (CKD) 
in Cigarette Smokers. Nephrourol Mon, 5(5), 967-973. https://doi.org/10.5812/numonthly.13652 

Rosoff, D. B., Charlet, K., Jung, J., Lee, J., Muench, C., Luo, A., Longley, M., Mauro, K. L., & Lohoff, 
F. W. (2019). Association of High-Intensity Binge Drinking With Lipid and Liver Function Enzyme 
Levels. JAMA Netw Open, 2(6), e195844. https://doi.org/10.1001/jamanetworkopen.2019.5844 

Sette, L. H., & Almeida Lopes, E. P. (2014). Liver enzymes serum levels in patients with chronic 
kidney disease on hemodialysis: a comprehensive review. Clinics (Sao Paulo), 69(4), 271-278. 
https://doi.org/10.6061/clinics/2014(04)09 

Shibabaw, T., Dessie, G., Molla, M. D., Zerihun, M. F., & Ayelign, B. (2019). Assessment of liver 
marker enzymes and its association with type 2 diabetes mellitus in Northwest Ethiopia. BMC Res 
Notes, 12(1), 707. https://doi.org/10.1186/s13104-019-4742-x 

Singh, M., Tiwary, S., Patil, D., Sharma, D., & Shukla, V. (2006). Gamma-Glutamyl Transpeptidase 
(GGT) As A Marker In Obstructive Jaundice. The Internet Journal of Surgery, 9. 
http://ispub.com/IJS/9/2/7169  
Thursz, M., Gual, A., Lackner, C., Mathurin, P., Moreno, C., Spahr, L., Sterneck, M., & Cortez-Pinto, 
H. (2018). EASL Clinical Practice Guidelines: Management of alcohol-related liver disease. J Hepatol, 
69(1), 154-181. https://doi.org/10.1016/j.jhep.2018.03.018 

Vos, M. B., Abrams, S. H., Barlow, S. E., Caprio, S., Daniels, S. R., Kohli, R., Mouzaki, M., Sathya, P., 
Schwimmer, J. B., Sundaram, S. S., & Xanthakos, S. A. (2017). NASPGHAN Clinical Practice Guideline 
for the Diagnosis and Treatment of Nonalcoholic Fatty Liver Disease in Children: Recommendations 
from the Expert Committee on NAFLD (ECON) and the North American Society of Pediatric 
Gastroenterology, Hepatology and Nutrition (NASPGHAN). J Pediatr Gastroenterol Nutr, 64(2), 319-
334. https://doi.org/10.1097/mpg.0000000000001482  
Vroon, D., & Israili, Z. (1990). Clinical Methods: The History, Physical, and Laboratory Examinations. 
3rd edition. https://www.ncbi.nlm.nih.gov/books/NBK203/ 

Wang, R. Q., Zhang, Q. S., Zhao, S. X., Niu, X. M., Du, J. H., Du, H. J., & Nan, Y. M. (2016). Gamma-
glutamyl transpeptidase to platelet ratio index is a good noninvasive biomarker for predicting liver 
fibrosis in Chinese chronic hepatitis B patients. J Int Med Res, 44(6), 1302-1313. 
https://doi.org/10.1177/0300060516664638 

Wang, S., Zhang, J., Zhu, L., Song, L., Meng, Z., Jia, Q., Li, X., Liu, N., Hu, T., Zhou, P., Zhang, Q., 
Liu, L., Song, K., & Jia, Q. (2017). Association between liver function and metabolic syndrome in 
Chinese men and women. Sci Rep, 7, 44844. https://doi.org/10.1038/srep44844 

https://doi.org/10.21037/atm.2016.12.27
https://doi.org/10.1136/gutjnl-2017-314924
https://doi.org/10.1016/j.alcohol.2019.03.001
https://doi.org/10.5812/numonthly.13652
https://doi.org/10.1001/jamanetworkopen.2019.5844
https://doi.org/10.6061/clinics/2014(04)09
https://doi.org/10.1186/s13104-019-4742-x
http://ispub.com/IJS/9/2/7169
https://doi.org/10.1016/j.jhep.2018.03.018
https://doi.org/10.1097/mpg.0000000000001482
https://www.ncbi.nlm.nih.gov/books/NBK203/
https://doi.org/10.1177/0300060516664638
https://doi.org/10.1038/srep44844


 

  

XP23_73 

PO-RE-056v4 Gamma-glutamyl Transferase Testing in Adults Reimbursement Policy  Page 17 of 18 

VI. Revision History 

Wang, Z., Song, P., Xia, J., Inagaki, Y., Tang, W., & Kokudo, N. (2014). Can gamma-glutamyl 
transferase levels contribute to a better prognosis for patients with hepatocellular carcinoma? Drug 
Discov Ther, 8(3), 134-138. https://doi.org/10.5582/ddt.2014.01025  
Xing, M., Gao, M., Li, J., Han, P., Mei, L., & Zhao, L. (2022). Characteristics of peripheral blood 
Gamma-glutamyl transferase in different liver diseases. Medicine, 101(1), e28443-e28443. 
https://doi.org/10.1097/md.0000000000028443 

Xu, T., Wang, W., Zhai, L., Zhang, Y. F., Zhou, H. Z., Wu, X. M., Li, A. H., Xie, L. L., Ning, X. J., Ji, Y. 
T., Wang, H. M., & Ke, K. F. (2017). Serum Gamma-glutamyl Transferase Levels Predict Functional 
Outcomes after Aneurysmal Subarachnoid Hemorrhage. Biomed Environ Sci, 30(3), 170-176. 
https://doi.org/10.3967/bes2017.024 

Yamada, J., Tomiyama, H., Yambe, M., Koji, Y., Motobe, K., Shiina, K., Yamamoto, Y., & Yamashina, 
A. (2006). Elevated serum levels of alanine aminotransferase and gamma glutamyltransferase are 
markers of inflammation and oxidative stress independent of the metabolic syndrome. 
Atherosclerosis, 189(1), 198-205. https://doi.org/10.1016/j.atherosclerosis.2005.11.036 

Yang, W., Kang, D. W., & Lee, S. H. (2020). Effects of Gamma-Glutamyl Transferase on Stroke 
Occurrence Mediated by Atrial Fibrillation. J Clin Neurol, 16(1), 60-65. 
https://doi.org/10.3988/jcn.2020.16.1.60  
Yao, T., Li, J., Long, Q., Li, G., Ding, Y., Cui, Q., & Liu, Z. (2019). Association between Serum 
Gamma-glutamyl transferase and Intracranial Arterial Calcification in Acute Ischemic Stroke Subjects. 
Sci Rep, 9(1), 19998. https://doi.org/10.1038/s41598-019-56569-7 

Yavuz, B. B., Yavuz, B., Halil, M., Cankurtaran, M., Ulger, Z., Cankurtaran, E. S., Aytemir, K., & 
Ariogul, S. (2008). Serum elevated gamma glutamyltransferase levels may be a marker for oxidative 
stress in Alzheimer's disease. Int Psychogeriatr, 20(4), 815-823. 
https://doi.org/10.1017/s1041610208006790 

Yoo, D., Kim, R., Jung, Y. J., Han, K., Shin, C. M., & Lee, J. Y. (2020). Serum gamma-
glutamyltransferase activity and Parkinson's disease risk in men and women. Sci Rep, 10(1), 1258. 
https://doi.org/10.1038/s41598-020-58306-x 

Revision Date Summary of Changes 

09/04/2024 Reviewed and Updated: Updated the background, guidelines and 
recommendations, and evidence-based scientific references. Literature 
review did not necessitate any modifications to coverage criteria. The 
following changes were made for clarity and consistency: 
Coverage is limited to GGT testing in adults. For clarity, this results in a title 
change from “Gamma-glutamyl Transferase” to “Gamma-glutamyl 
Transferase Testing in Adults” 
As this policy is specific to adults (individuals 18+), a disclaimer was added to 
Section III and CC1 and 2 were simplified to remove references to age 
restrictions. The beginning of Section III now reads:  
“This policy is specific to individuals 18 years of age or older. Criteria below 
do not apply to individuals less than 18 years of age.  
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Disclaimer 

Healthfirst’s claim edits follow national industry standards aligned with CMS standards that include, 
but are not limited to, the National Correct Coding Initiative (NCCI), the National and Local Coverage 
Determination (NCD/LCD) policies, appropriate modifier usage, global surgery and multiple 
procedure reduction rules, medically unlikely edits, duplicates, etc. In addition, Healthfirst’s coding 
edits incorporate industry-accepted AMA and CMS CPT, HCPCS and ICD-10 coding principles, 
National Uniform Billing Editor’s revenue coding guidelines, CPT Assistant guidelines, New York 
State-specific coding, billing, and payment policies, as well as national physician specialty academy 
guidelines (coding and clinical). Failure to follow proper coding, billing, and/or reimbursement policy 
guidelines could result in the denial and/or recoupment of the claim payment. 

This policy is intended to serve as a resource for providers to use in understanding reimbursement 
guidelines for professional and institutional claims. This information is accurate and current as of the 
date of publication. It provides information from industry sources about proper coding practice. 
However, this document does not represent or guarantee that Healthfirst will cover and/or pay for 
services outlined. Reimbursement decisions are based on the terms of the applicable evidence of 
coverage, state and federal requirements or mandates, and the provider’s participation agreement. 
This includes the determination of any amounts that Healthfirst or the member owes the provider. 

1. For individuals with elevated alkaline phosphatase activity, serum GGT 
testing no more than once every two weeks MEETS COVERAGE CRITERIA. 
2. To assess for liver injury, function, and/or disease, serum GGT testing no 
more than once every two weeks MEETS COVERAGE CRITERIA for 
individuals with at least one of the following conditions:” 
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