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The Inflammatory Bowel Diseases (IBD) are a group of chronic inflammatory conditions affecting both the 
large and small intestine. The two major subtypes of IBD are Crohns disease (CD) and Ulcerative Colitis 
(UC).  Typically CD affects any part of the digestive system from the mouth to the anus, whereas UC affects 
the colon alone.   

 
Although the cause of IBD is not fully understood, it is clear that local immune responses are important. 
Consequently, drugs that dampen the immune response, such as the thiopurines, play a key role in the 
management of IBD. Randomized controlled trials show that the thiopurines, which include azathioprine and 
6-mercaptopurine, are effective, and are frequently used to maintain disease remission. The use of 
thiopurine drugs has been aided in recent years by the advent of metabolite monitoring and 
pharmacogenomic testing. Metabolite testing measures the breakdown products of thiopurines (6-
thioguanine nucleotides and 6-methyl mercaptopurine) in the blood, whilst pharmacogenomic testing 
measures levels of the thiopurine methyl transferase (TPMT) enzyme that breaks down thiopurines. 
Together, these tests enable clinicians to estimate the risk of side effects and also optimize dosing. Despite 
these advances, not all patients respond to or are able to tolerate the thiopurines: these patients require 
other immunosuppressive drugs or surgical intervention. 

A prior studentship showed that Nelson has one of the highest rates of Crohns disease worldwide. This 
along with the relatively stable population group, and limited number of gastroenterologists, makes Nelson 
an ideal location for this study focusing on drug use in patients with IBD. 
 
The aims of this project were to describe the patterns of thiopurine use, including adverse effects, within 
the Nelson based population cohort, to examine the clinical and demographic factors for thiopurine use, to 
describe the patterns of metabolite monitoring and pharmacogenomic testing and to illustrate the 
management pathway in those patients who fail thiopurines.  

The IBD Access database that was set up during the previous studentship was utilized to identify patients 
and patient outcomes. This database was updated to include all patients treated with a thiopurine until 1 
January 2014. From this database, specific details of thiopurine use, side effects, and subsequent 
management changes along with details of relevant tests were noted. Additional details were obtained from 
patient clinical records. In regards the response to thiopurine use, failure was defined as when the 
thiopurine was no longer able to sufficiently control the patient’s disease, this may be when the patient 
stopped the drug due to side effects, or when another drug was added in conjunction to the thiopurine to 
better control the disease, or if surgery occurred while a patient was on a thiopurine. In the individuals who 
failed thiopurines, the subsequent managements were reviewed. UC and CD were considered separately, 
and all results were analyzed using the SPSS statistics package. 
 
Results:  
Of the 274 patients with CD, 124 had received a thiopurine at any time. Of this group, 83 (61%) failed, on an 
average of 25 months after first starting the drug. Of these patients, 47 (57%) failed due to an adverse 
effect; the most common being those classified as ‘other’, which includes solar skin damage, in 14 (30%), 



   
   

followed by allergic type reactions in 12 (26%). Of the 253 patients with UC, 55 had ever been treated with a 
thiopurine. Of this group, 24 (39%) failed, on an average of 19 months after first starting the drug. Of these 
patients, 20 (83%) failed due to an adverse event: the most common being an allergic type reaction in 8 
(40%), followed by nausea and vomiting in 3 (15%), and hepatitis in 3 (15%) more. Clinical variables such 
as the location and behavior of their disease, as well as demographic factors such as their gender did not 
affect how likely a patient was to fail a thiopurine within either disease group.  
 
Treatment received by each patient following failure was then considered. Most of patients with CD were 
treated with another drug: 30 (36%) with Methotrexate, and 23 (28%) with Humira or Infliximab. Fourteen 
(17%) of the patients who failed went on to have surgery. Most of the patients with UC also ended up on 
another drug: 11 (46%) with Methotrexate, and 4 (17%) with Infliximab. Only 1 (4.2%) patient went on to 
have surgery after failing a thiopurine.  
 
The effectiveness and failure rate for the subsequent drug therapies was also considered. In the CD group, 
of all the patients managed with Methotrexate, 19 (63%) failed over an average of 22 months, with this 
being due to adverse effects in 3 (16%) patients. Out of the patients that failed, 8 (42%) went on to receive 
Humira or Infliximab, and another 8 (42%) went on to have surgery.  
Of those patients within the CD group that were managed with Humira or Infliximab after failing the 
thiopurine, 17 (39%) failed these drugs, and 11 (65%) went on to have surgery. 
In the UC group, of the patients managed with Methotexate, 3 (25%) failed within an average of 18 months, 
none of which were due to an adverse effect. Of those that failed 100% proceeded to receive Infliximab. Of 
the patients within this group that were on Infliximab, 1 (14%) failed, and did not go on to have surgery. 
 
Overall, results were available for 540 metabolite tests. 225 (42%) of these were interpreted as being 
underdosed, and 210 (39%) as appropriately dosed.  Of those that were interpreted as being underdosed, 
the dose was increased by the attending physician in response to this result in 66% of cases. Ten (2%) of 
the individual results were felt to indicate compliance: education regarding compliance was the clinical 
strategy used by the clinician in 6 of these cases. Overall, the metabolite results lead to a change of dosage 
in 30% of cases.  
 
Of the 179 patients with CD and UC that had ever received a thiopurine, 92 did not have a recorded TPMT 
enzyme level. In those with measured enzyme activity, 66 had a normal level, 6 had an elevated level, and 
15 had a low level of the enzyme.  
 
In conclusion, this study has prospectively described the patterns of thiopurine use within the Nelson-
based population cohort. It has shed some light on the clinical pathway on which patients within the region 
with IBD have followed, as well as providing information about the rates, and causes of drug failure within 
this group. The data has demonstrated that clinical variables and demographic features did not predict how 
likely a patient was to fail treatment, or their outcome. It has also shown that the rates of failure are different 
between those patients that have UC compared to CD, with a larger proportion of patients within the CD 
group failing treatment. The use of metabolite measurement has been further described within this 
population, and a third of the patients the metabolite levels had prompted further optimization of patient 
dosage. The range of TPMT enzyme levels within this population have also been further described. This 
study is one of the first to describe the patterns of thiopurine use within a population-based cohort, and 
these results will help to inform clinical practice in terms of defining rates of drug response, and adverse 
effects, as well as how the laboratory data can be used to optimize patient treatment. The maintenance of 
this unique database will allow further research to be conducted within this population cohort in the future. 


