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Description

Inflammatory bowel disease (IBD) is an umbrella term that represents a group of chronic inflammatory disorders of 
the gastrointestinal (GI) tract such as Crohn's disease and ulcerative colitis.  The ultimate aim of treatment for IBD is 
to reduce inflammation that triggers clinical manifestations.  Anti-inflammatory (i.e. aminosalicylates and 
corticosteroid) and immunosuppressive medications are generally prescribed to manage signs and symptoms.  An 
immunosuppressive agent that is widely used to treat IBD is Azathioprine (AZA).

 AZA is a prodrug form of 6-mercaptopurine (6-MP) administered to patients who are in active disease status, steroid 
dependent, steroid resistant or require maintenance for remission. Clinical trials have shown that AZA can 
significantly reduce steroid dependence and resistance.  However, it is recommended that the use of AZA be 
restricted due to serious adverse events of drug toxicities, including pancreatitis, hepatotoxicity and bone marrow 
suppression.  For these reasons, clinicians would like to have a means to deploy AZA more safely, using metabolite 
testing to identify drug metabolite markers that may lead to toxicity while monitoring therapeutic effectiveness 
simultaneously.  

Metabolite marker testing of AZA is proposed to assist clinicians to identify drug metabolite levels of 6-TGN (6-
thioguanine nucleotide) and 6-MMPN (methyl mercaptopurine nucleotide).  AZA is converted to 6-mercaptopurine (6-
MP), which in turn is metabolized along a pathway to several metabolites including 6-TGN or the inert 6-MMP.  6-
TGN is associated with bone marrow suppression, while 6-MMP is associated with hepatotoxicity.   

Prometheus® Laboratory Incorporated of San Diego, California offers a metabolite test of thiopurine (i.e. 
PROMETHEUS® Thiopurine Metabolites).  Thiopurine contains the active ingredient of AZA. 

Policy

Analysis of azathioprine serologic metabolite markers and 6-mercaptopurine (6-MP), including 6-thioguanine 
nucleotide (6-TGN) and 6-methyl mercaptopurine nucleotide (6-MMP), is considered experimental / investigational 
as it does not meet TEC criteria # 2 - 5. 

Policy Guidelines
Rationale:

1. The technology must have final approval from the appropriate government regulatory bodies:
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Diagnostic tests are regulated under Clinical Laboratory Improvement Amendments (CLIA) of 1988.  Food and Drug 
Administration (FDA) approval is not required.

2. The scientific evidence must permit conclusions concerning the effect of the technology on health outcomes:

Analytic Validity:

No studies were identified that assessed metabolite makers testing accuracy. 

Clinical Validity:

In 2014, Konidari et al conducted a systematic review on clinical usefulness of thiopurine metabolites and white blood 
count (WBC) monitoring of clinical outcomes in the pediatric population with IBD. Fifteen studies (9 retrospective, 6 
prospective case series, and no randomized controlled trials (RCTs)) were identified (n = 1,026 children with IBD). 
Five studies reported higher probability of remission with increased levels of 6-TGN, while six studies did not find 
significant differences in 6-TGN levels amongst responders and non-responders. Furthermore, five out of eight 
studies demonstrated an association between 6-MMPR concentrates and hepatotoxicity.  

Wong et al (2017) reported the results of the statistical analyses of the TOPIC trial to determine the predictive value 
of 6-MMPR concentrations one-week post treatment initiation for the development of adverse reactions, especially 
hepatotoxicity during the first 20 weeks of treatment.  The report concluded more than 80% of patients experienced 
thiopurine- induced hepatotoxicity explained by elevated levels of 6-MMPR concentrations during the first 8 weeks of 
treatment.  The independent risk factors included age, gender, and body mass index, allowing personalized 
thiopurine treatment in IBD to prevent early failure. One Hundred and seventy-four patients on a stable dose of 
thiopurine showed that those exceeding the 6-MMPR threshold of 3,615 pmol/8 x 108 erythrocytes (at 1 week) were 
more likely to have hepatotoxicity (OR=3.8; 95% CI, 1.8 to 8.0).  Patients also had an increased risk for GI complaints 
(OR = 2.4; 95% CI, 1.4-4.3) and general malaise (OR = 2; 95% CI, 1.1-3.7).

In summary, the association between metabolite markers and adverse drug events were not consistent.  However, 
Wong et al (2017) analysis of a large RCT showed that metabolite markers may be used to predict the likelihood of 
hepatotoxicity with thiopurines.  Additional large RCTs are needed to explore metabolite markers and the prediction 
of adverse events.

Please note in the listed studies, clinical validity of metabolic testing have been associated and demonstrated on 
assessing the relationship between metabolite levels and IBD remission as well as adverse events.

Clinical Utility:

Kennedy et al (2013) performed a retrospective observational study to assess the efficacy of thiopurine metabolite 
testing in South Australia.  One hundred and fifty-one patients on thiopurine (for at least 4 weeks) for IBD were 
identified with metabolite testing with a total of 157 tests (patients had at least 1 metabolite test).  Eighty (51.0%) 
were tested due to flare or insufficient medication effectiveness, 18 (11.5%) for adverse events, 5 (3.2%) for both 
insufficient medication effectiveness and adverse events, and 54 (34.4%) for routine tests.  Fifty-five percent of 
patients who had a metabolite test performed as a result of flare or insufficient medication effectiveness displayed 
better outcomes (posttest).  The authors concluded prospective studies are needed to establish if metabolite testing 
can improve disease management.

3. The technology must improve the net health outcome:

There is insufficient data to determine whether analysis of metabolite markers of azathioprine in the treatment of IBD 
will improve net health outcome.  

4. The technology must be as beneficial as any established alternatives:

No studies were identified that compared patients’ health outcomes using metabolite markers with current standard 
approaches of care for the treatment of IBD with azathioprine (i.e. monitoring blood counts, liver function and 
pancreatic function tests).  Therefore, an assessment of whether metabolite markers of IBD in patients treated with 
azathioprine cannot be made.

5. The improvement must be attainable outside the investigational settings:
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The evidence has not established a net improvement in the investigational setting.

Update 2021:

A search of the peer-reviewed literature was performed from the period of February 2019 through January 2021.  
Findings in the recent literature do not change the conclusions on analysis of azathioprine (AZA) serologic metabolite 
markers and 6-mercaptopurine (6-MP), including 6-thioguanine nucleotide (6-TGN) and 6-methyl mercaptopurine 
nucleotide (6-MMP) in the treatment of IBD patients.  Therefore, the policy statement remains experimental / 
investigational. 

American Gastroenterological Association Institute:

In 2017, the American Gastroenterological Association Institute made a recommendation of guidelines on therapeutic 
drug monitoring in IBD as follows:

In adults treated with thiopurines with active IBD or adverse effects thought to be due to thiopurine toxicity, AGA 
suggests reactive thiopurine metabolite monitoring to guide treatment changes.  Quality of evidence (QOE) Very low

In adults with quiescent IBD treated with thiopurines, AGA suggests against routine thiopurine metabolite monitoring. 
QOE Very low
 

 
Cross References to Related Policies and Procedures

11.01.031 Pharmacogenomic and Serologic Metabolite Markers for Inflammatory Bowel Disease Patients Treated 
with Azathioprine (Archived)

11.01.073 Genetic Testing
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This policy statement relates only to the services or supplies described herein.  Coverage will 
vary from contract to contract and by line of business and should be verified before applying the 

terms of the policy.
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