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EDITORIAL

Is There a Role for Thiopurines in IBD?

Raymond K. Cross, MD, MS, AGAF, FACG' and Hans Herfarth, MD, PhD?3

Abstract: Immunosuppressive therapy (IM) is inexpensive
and nearly one-third of patients with inflammatory bowel
disease (IBD) experience a benefit from treatment. IM
may be ideal for IBD patients at low risk for a disabling
disease course or colectomy and/or those patients with
inadequate access to biologic therapy. A majority of

IBD patients benefit from early biologic therapy with
improved short and likely long-term outcomes. Improved
methods are needed to identify patients at the greatest
risk for a severe disease course and that are likely to
respond to the various forms of small molecule and
biologic treatments. Health systems need to identify
innovative methods to contain costs of biologic therapy.
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MAIN

Over the last 50 years, the efficacy of thiopurines to maintain
medically induced remission in Crohn’s disease (CD) and ulcera-
tive colitis (UC) as well as to prevent postoperative recurrence in
CD has been well established [1-4]. Outcome data that document
drug effectiveness over longer periods of time in clinical trials
are often limited to only 12-24 months. Therefore, other forms
of data are often necessary to understand efficacy over the longer
term. Medication persistence refers to the act of conforming to
a recommendation of continuing treatment for the prescribed
length of time [5]. Since it is unlikely that a patient adheres to
an ineffective therapeutic regimen, particularly when other effec-
tive therapy is present, persistence can be used as a representative
marker for long-term efficacy and tolerability.

In this months issue of the American Journal of Gastroenter-
ology, Targownik and colleagues present the results of a large
population-based retrospective cohort study, evaluating the effec-
tiveness of immunosuppressive monotherapy (IM) in patients
with inflammatory bowel diseases (IBD) from Manitoba Health
[6]. They demonstrate that ~30% of patients treated with IM will
remain on therapy at 5 years; predictors of persistence with IM
included older age at start of therapy (>40 years) and no steroid
use or hospitalizations in the year prior to initiation of treatment.
Of all patients discontinuing thiopurines, nearly 30% discontinued

therapy in the first 4 months following initiation or were started
on combination therapy with anti-TNE Most of the other
discontinuations occurred over a period of 3 years after starting
therapy. The authors conclude that IM is a reasonable, cost-effective
strategy for patients with IBD, particularly those without risk fac-
tors for a disabling disease course or at increased risk of colectomy.

There are a number of weaknesses with the study which are
openly addressed by the authors. The authors were not able to
assess patient’s symptoms, quality of life, or rates of mucosal heal-
ing. However, they were able to evaluate a number of important
end points including hospitalizations, surgery, ongoing steroid use,
and progression to anti-TNF use. One cannot argue that the lat-
ter end points are important. However, it is possible that patients
treated with IM had ongoing symptoms due to inadequate treat-
ment that negatively impacted their quality of life and could have
had the potential of ongoing structural damage. Due to the limi-
tations of the study described above as well as safety concerns
with use of thiopurines, it is fair to ask the question, “Is there still
value in prescribing thiopurine monotherapy?” The purpose of
this editorial to provide opposing views and ultimately come to a
consensus on prescribing immunosuppressive monotherapy. HH
will provide the “Pro” argument and RKC will provide the “Con”
argument, below.

PRO: THIOPURINE (AZATHIOPRINE,
MERCAPTOPURINE) MONOTHERAPY IS AN EFFECTIVE
THERAPY IN A SUBGROUP OF PATIENTS WITH IBD

The first question is about prevention of structural damage: Are
thiopurines outdated and inferior? Recent studies in the field
of rheumatology suggest that the timing of therapy is the most
important factor to prevent clinically significant structural dam-
age and not the initial intensity of therapy [7]. Given these find-
ings in rheumatology, early azathioprine therapy in IBD in the
setting of a step-up approach may be still justified. The Early
Immunosuppressants in Crohn’s Disease (RAPID) trial com-
pared early azathioprine treatment to classical step-up therapy
in patients with risk factors for the development of disabling dis-
ease, and the Azathioprine for Treatment or Early Crohn’s disease
in adults (AZTEC) trial compared azathioprine with a placebo
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at inducing sustained steroid-free remission in early CD [8, 9].
Both studies showed no effect of early azathioprine therapy in
CD disease compared to placebo, which seems to argue against
the early use of thiopurines. However, the interpretation of the
results is not as straightforward as it seems. There are some cave-
ats, including discrepancies in disease severity between groups
and outcome definitions [10]. Interestingly in the RAPID trial,
early azathioprine was associated with a significant reduction
in new perianal fistula development and a post hoc analysis of
the AZTEC study showed significantly lower rate of moderate to
severe CD relapse with early azathioprine therapy (12% azathio-
prine vs. 30% placebo). More recent reports from large cohorts
have shown that long-term azathioprine monotherapy prevents
structural damage in patients with CD and colectomy in patients
with UC [11, 12]. Given the results from the Manitoba cohort,
there is clearly a group of IBD patients, who benefit from thio-
purine monotherapy over the long term without hospitalization
or resective surgery [6]. A post hoc analysis of the Study of Bio-
logic and Immunomodulator Naive Patients in Crohn’s Disease
(SONIC) trial revealed that patients with an increase in mean
corpuscular volume (MCV) of more than seven femtoliters were
significantly more likely to be in steroid-free clinical remission at
week 26 compared to patients with a lesser increase of MCV (64%
of patients with A MCV > 7 as compared with 3% of patients with
aAMCV <7) [13]. An increase of MCV has been associated with
6-thioguanine nucleotides concentrations (6-TGN), which were
not measured in SONIC. Thus, if the 6-TGN levels are optimized,
this drug class appears to have the ability to modify the disease
course. Additionally, thiopurines are significantly less expensive
and from the patient’s perspective, a more feasible therapy (since
oral) in comparison with biologics [14].

It is widely perceived that thiopurines are inferior to anti-TNF
therapy at inducing mucosal healing, which is a surrogate marker
for the risk for later hospitalizations or resective surgery [15]. An
older study by D’Haens et al. reported mucosal healing rates of
50-70% in patients in clinical remission on azathioprine for more
than 24 months [16]. In the SONIC trial, the mucosal healing rate
in patients in clinical remission was not significantly different
between the azathioprine and anti-TNF monotherapy arms (36%
vs. 43%) [17].

The use of thiopurines in a so defined “rapid step-up approach”
is reasonable. Prescribers monitor drug effectiveness (achieving
of clinical remission) with repeated confirmations that the patient
tolerates the drug at the optimal dose, which may be additionally
confirmed with drug levels [18]. If the patient has not improved
within 12 weeks, a step-up to a biologic is indicated. Thus, in the
absence of data showing that a delay of a therapy with biologics for
2-4 months (in the setting of initial failure of thiopurine mono-
therapy to maintain steroid-induced remission) results in irrevers-
ible structural damage or higher risk of colectomy, the concept of a
rapid step-up approach remains valid.

The second question concerns how to put the results of persis-
tence of thiopurine monotherapy in the Manitoba cohort reported
by Targownik et al. in the context of persistence of monotherapy
with an anti-TNF biologic. It is well documented that 20-30%
of patients starting an anti-TNF are primary non-responders,
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meaning that the therapy needs to be modified in the first 2-4
months [19]. Similarly about 30-40% of patients stop thiopurine
therapy in the first 4 months of treatment due to intolerance or
ineffectiveness, a number, which was also recorded in the Manitoba
population [6]. The annual risk of loss of response to anti-TNF has
been estimated to be 13% per patient-year for infliximab and 20%
per patient-year for adalimumab [20, 21]. Thus, a persistence rate
of 30% for azathioprine over 5 years appears reasonable especially
since the persistence of anti-TNF therapy at the original dosing
in the same population was recently reported to be around 40%
after 5 years [22]. However, it will be important to compare the
same definitions of persistence in the same time frames between
thiopurine and anti-TNF monotherapy in the same population.
Similarly, regarding the requirement of steroids after start of thio-
purine monotherapy, we have no information about the need for
steroid prescriptions after start of anti-TNF therapy in the Mani-
toba cohort. In UC, controlled trials have shown that only 12-26%
of steroid-dependent patients can completely stop steroids after 1
year of therapy with infliximab or adalimumab therapy [23, 24].

The study by Targownik et al. did not report side effects of immu-
nosuppressive therapy. However, we currently perceive thiopurines
to be inferior in regard to safety aspects compared to anti-TNF
monotherapy. There is no doubt that thiopurines have significant
side effects including the risk of lymphoma and non-melanoma
skin cancer [25]. However, the absolute risk of lymphoma in the
setting of thiopurine monotherapy appears to be small. Interest-
ingly, the relative risk of lymphoma for thiopurine and anti-TNF
therapy is actually quite similar (adjusted hazard ratio 2.41 vs. 2.60
for thiopurine vs. anti-TNF monotherapy, respectively) [26]. In
contrast to thiopurine monotherapy, anti-TNF monotherapy is
associated with an increased risk of serious mycobacterial and bac-
terial infections [27]. Thus, neither thiopurine or anti-TNF therapy
is 100% safe and the risk benefit aspect should be discussed with
each patient in the setting of shared decision-making [28].

CON: AZATHIOPRINE MONOTHERAPY SHOULD NOT
BE USED IN PATIENTS WITH INFLAMMATORY BOWEL
DISEASE

Despite the positive interpretation of the findings by the authors,
the results do not necessarily support a role of IM in patients with
IBD. First, 25% and 40% of patients with CD and UG, respectively,
required a prescription for steroids within 1 year after initiating
IM, with 20% meeting criteria for steroid dependence. Second,
although 20-25% of patients persist on immunosuppressive mon-
otherapy at 5 years, only 10-20% persist on therapy after 10 years.
Furthermore, if you look at age at initiation of the therapy, <10%
of patients <40 years of age persist with treatment at 10 years.
How can we recommend a therapy to our patients for which 90%
of them will be off therapy in 10 years?:A counter argument is that
those who do not respond or lose response to treatment can sim-
ply escalate to biologic therapy. However, we know from subgroup
analyses of pivotal anti-TNF trials that delays in starting therapy
are associated with lower-response rates [29, 30]. Thus, we may be
sacrificing anti-TNF success by starting IM and delaying initia-
tion of anti-TNF treatment.
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Another argument against IM are the results of several recent
randomized controlled trials of early thiopurine use. An open-
label trial from France did not show an improvement in trimesters
free of steroids and in the proportion of patients free of intestinal
surgery and anti-TNF use in those given early azathioprine com-
pared to conventional management [9]. Similarly, a randomized
controlled trial in newly diagnosed patients with CD demonstrated
no benefit of azathioprine compared to placebo in steroid-free
remission or relapse rates. Furthermore, 21% of patients discontin-
ued azathioprine due to adverse events [8]. In patients with newly
diagnosed CD naive to treatment, infliximab monotherapy and
combination therapy with infliximab plus azathioprine resulted
in significantly higher rates of steroid-free remission and mucosal
healing rates at 6 months compared to azathioprine monotherapy
[31]. These differences were even more striking in patients with
confirmed inflammation at baseline and a disease duration of
<18 months [32]. Similar results were noted in patients with UC,
although rates of steroid-free remission were not significantly dif-
ferent between azathioprine and infliximab monotherapy groups.
However, mucosal healing rates were higher in both the infliximab
monotherapy and combination therapy groups compared to aza-
thioprine monontherapy [33]. Consistent with these results, the
persistence of infliximab or adalimumab for 5 years is around 40
and 35% in the Manitoba population, respectively, compared to
25% for thiopurines (including the patients with early discontinu-
ation) [6, 22]. Use of anti-TNF optimization techniques such as
proactive drug monitoring is associated with a fourfold increase in
persistence rates compared to IM [34].

CONCLUSION: COMING TO CONSENSUS

As a clinician, how should you interpret these results and coun-
sel your patient? In the era of shared decision-making, it is criti-
cal that the provider highlight the comparative effectiveness of
immunosuppressive compared to anti-TNF monotherapy and
combination therapy. This conversation should include a frank
conversation of the fairly high rate of early adverse events associ-
ated with treatment with thiopurines as well as the comparative
effectiveness of the respective therapies [35, 36]. However, this
drug class is still reccommended for maintenance of steroid-free
remission in CD and UC in the most recent guidelines of the
American College of Gastroenterology, American Gastroentero-
logical Association (AGA), and the European Crohn’s and Colitis
Organisation [37-40]. It is not clear if providers can extrapolate
the results of the comparative studies discussed above with use
of other approved biologics, although it seems clear that getting
patients started on vedolizumab and ustekinumab is better toler-
ated but also significantly more costly than thiopurines. Use of IM
can be emphasized in patients at low risk for a disabling disease
course and colectomy, consistent with the AGA Care Pathways
for CD and UC, respectively [40, 41]. The authors make valid
arguments regarding the cost of immunosuppressive compared
to anti-TNF monotherapy. This is clearly important; however,
when evaluating a patient about to escalate therapy to an immune
suppressant, biologic treatment, or both, it is imperative that the
provider put the best interests of the patients before those of the
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community at large. Processes are being initiated to decrease the
costs of biologics, including but not limited to the introduction of
biosimilars into the market and the adoption of home infusions
for patients treated with infliximab and vedolizumab.

In summary, IM is relatively inexpensive and nearly one-third

of patients benefit. The role of IM may be ideal for patients at
low risk for a disabling disease course or colectomy, which may
be the patients with the disease characteristics identified in the
Manitoba cohort, and/or those with inadequate access to biologic
therapy. A majority of patients benefit from early biologic ther-
apy with improved short and likely long-term outcomes [15, 32].
Improved methods are needed to identify patients at the greatest
risk for a severe disease course and that are likely to respond to
the various forms of small molecule (thiopurines, methotrex-
ate, and JAK-kinase inhibitors) and biologic treatments. Health
systems need to identify innovative methods to contain costs of
biologic therapy.

CONFLICT OF INTEREST
Guarantor of the article: Raymond K. Cross.
Specific author contributions: Drs. Cross and Herfarth equally

contributed in the design and writing of the editorial.
Financial support: None.

Potential competing interests: RKC has participated in consulting

and advisory boards for Abbvie, Janssen, Pfizer, and Takeda and

has research grants from Abbvie. HH has received consulting fees

from Merck, Pfizer, Celltrion, Lycera, Boehringer-Ingelheim, Seres,
AMAG, Finch, and Alivio.

REFERENCES

1.

10.

11.

Timmer A, Patton PH, Chande N, et al. Azathioprine and 6-mercaptopu-
rine for maintenance of remission in ulcerative colitis. Cochrane Database
Syst Rev. 2016;18:Cd000478.

Present DH, Lorelitz N, Wisch N, et al. Treatment of Crohn’s disease with
6-mercaptopurine. A long term randomized, double blind study. New
Engl ] Med. 1980;302:981-7.

Jewell DP, Truelove SC. Azathioprine in ulcerative colitis: final report on
controlled therapeutic trial. Br Med J. 1974;4:627-30.

Chande N, Patton PH, Tsoulis DJ, et al. Azathioprine or 6-mercaptopu-
rine for maintenance of remission in Crohn’s disease. Cochrane Database
Syst Rev. 2015;10:Cd000067.

Cramer JA, Roy A, Burrell A, et al. Medication compliance and persis-
tence: terminology and definitions. Value Health. 2008;11:44-7.
Targownik LE, Leung S, Lix LM, et al. Peristence with immunomodulator
monotherapy use and incidence of therapeutic ineffectiveness amoung
users of immunomodulator monotherapy in IBD. Am J Gastroenterol.
2018:in press.

Kavanaugh A, van Vollenhoven RE, Fleischmann R, et al. Testing
treat-to-target outcomes with initial methotrexate monotherapy
compared with initial tumour necrosis factor inhibitor (adalimumab)
plus methotrexate in early rheumatoid arthritis. Ann Rheum Dis.
2018;77:289-92.

Panes ], Lopez-Sanroman A, Bermejo F, et al. Early azathioprine therapy
is no more effective than placebo for newly diagnosed Crohn’ disease.
Gastroenterology. 2013;145:766-74.

Cosnes J, Bourrier A, Laharie D, et al. Early administration of azathio-
prine vs conventional management of Crohn’s Disease: a randomized
controlled trial. Gastroenterology. 2013;145:758-65¢2.

Louis E, Irving P, Beaugerie L. Use of azathioprine in IBD: modern
aspects of an old drug. Gut. 2014;63:1695-9.

Magro F, Rodrigues-Pinto E, Coelho R, et al. Is it possible to change phe-
notype progression in Crohn’s disease in the era of immunomodulators?
Predictive factors of phenotype progression. Am J Gastroenterol.
2014;109:1026-36.

The American Journal of GASTROENTEROLOGY


Pascal Frei


Pascal Frei


Pascal Frei


Pascal Frei


Pascal Frei



1124

R.K. Cross, H. Herfarth

12.

19.

20.

21.

22.

23.

24.

25.

26.

Eriksson C, Rundquist S, Cao Y, et al. Impact of thiopurines on the natu-
ral history and surgical outcome of ulcerative colitis: a cohort study. Gut.
2018.

Bouguen G, Sninsky C, Tang KL, et al. Change in erythrocyte mean
corpuscular volume during combination therapy with azathioprine and
infliximab is associated with mucosal healing: a post hoc analysis from
SONIC. Inflamm Bowel Dis. 2015;21:606-14.

Rieder F, Reinisch W. Thiopurines and the natural course of Crohn’s dis-
ease: did we finally find the right therapeutic target? Am J Gastroenterol.
2014;109:1037-40.

Baert F, Moortgat L, Van Assche G, et al. Mucosal healing predicts
sustained clinical remission in patients with early-stage Crohn’s disease.
Gastroenterology. 2010;138:463-8.

D’Haens G, Van Deventer S, Van Hogezand R, et al. Endoscopic and
histological healing with infliximab anti-tumor necrosis factor antibod-
ies in Crohn’s disease: a European multicenter trial. Gastroenterology.
1999;116:1029-34.

Peyrin-Biroulet L, Reinisch W, Colombel JF, et al. Clinical disease activity,
C-reactive protein normalisation and mucosal healing in Crohn’s disease
in the SONIC trial. Gut. 2014;63:88-95.

Vande Casteele N, Herfarth H, Katz J, et al. American Gastroenterologi-
cal Association Institute technical review on the role of therapeutic drug
monitoring in the management of inflammatory bowel diseases. Gastro-
enterology. 2017;153:835-57 6.

Ford AC, Sandborn WJ, Khan K], et al. Efficacy of biological therapies in
inflammatory bowel disease: systematic review and meta-analysis. Am J
Gastroenterol. 2011;106:644-59 quiz 660.

Gisbert JP, Panes J. Loss of response and requirement of infliximab

dose intensification in Crohn’s disease: a review. Am ] Gastroenterol.
2009;104:760-7.

Billioud V, Sandborn WJ, Peyrin-Biroulet L. Loss of response and need for
adalimumab dose intensification in Crohn's disease: a systematic review.
Am ] Gastroenterol. 2011;106:674-84.

Targownik LE, Tennakoon A, Leung S, et al. Factors associated with
discontinuation of anti-TNF inhibitors among persons with IBD: a
population-based analysis. Inflamm Bowel Dis. 2017;23:409-20.
Rutgeerts P, Sandborn W], Feagan BG, et al. Infliximab for induction
and maintenance therapy for ulcerative colitis. N Engl ] Med.
2005;353:2462-76.

Sandborn WJ, Colombel JE D’Haens G, et al. One-year maintenance
outcomes among patients with moderately-to-severely active ulcerative
colitis who responded to induction therapy with adalimumab: subgroup
analyses from ULTRA 2. Aliment Pharmacol Ther. 2012;37:204-13.
Long MD, Martin CF, Pipkin CA, et al. Risk of melanoma and nonmela-
noma skin cancer among patients with inflammatory bowel disease.
Gastroenterology. 2012;143:390-9 el.

Lemaitre M, Kirchgesner J, Rudnichi A, et al. Association between use
of thiopurines or tumor necrosis factor antagonists alone or in combina-
tion and risk of lymphoma in patients with inflammatory bowel disease.
JAMA. 2017;318:1679-86.

The American Journal of GASTROENTEROLOGY

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Kirchgesner ], Lemaitre M, Carrat F, et al. Risk of serious and opportun-
istic infections associated with treatment of inflammatory bowel diseases.
Gastroenterology. 2018;S0016-5085:30445-1.

Siegel CA. Shared decision making in inflammatory bowel disease: help-
ing patients understand the tradeoffs between treatment options. Gut.
2012;61:459-65.

Schreiber S, Colombel JF, Bloomfield R, et al. Increased response and
remission rates in short-duration Crohn’s disease with subcutaneous
certolizumab pegol: an analysis of PRECISE 2 randomized maintenance
trial data. Am J Gastroenterol. 2010;105:1574-82.

Schreiber S, Reinisch W, Colombel JF, et al. Early Crohn’s disease shows
high levels of remission to therapy with adalimumab: Sub-analysis of
charm. Gastroenterology. 2007;132:A147-A147.

Colombel JE, Sandborn WJ, Reinisch W, et al. Infliximab, azathioprine, or
combination therapy for Crohn’s disease. N Engl ] Med. 2010;362:1383-95.
Colombel JE Reinisch W, Mantzaris GJ, et al. Randomised clinical trial:
deep remission in biologic and immunomodulator naive patients with
Crohn’s disease-a SONIC post hoc analysis. Aliment Pharmacol Ther.
2015;41:734-46.

Panaccione R, Ghosh S, Middleton S, et al. Combination therapy with
infliximab and azathioprine is superior to monotherapy with either agent
in ulcerative colitis. Gastroenterology. 2014;146:392-400 e3.

Vaughn BP, Martinez-Vazquez M, Patwardhan VR, et al. Proactive thera-
peutic concentration monitoring of infliximab may improve outcomes for
patients with inflammatory bowel disease: results from a pilot observa-
tional study. Inflamm Bowel Dis. 2014;20:1996-2003.

McLean LP, Cross RK. Adverse events in IBD: to stop or continue im-
mune suppressant and biologic treatment. Expert Rev Gastroenterol
Hepatol. 2014;8:223-40.

Bajaj JS, Saeian K, Varma RR, et al. Increased rates of early adverse reac-
tion to azathioprine in patients with Crohn’s disease compared to autoim-
mune hepatitis: a tertiary referral center experience. Am J Gastroenterol.
2005;100:1121-5.

Harbord M, Eliakim R, Bettenworth D, et al. Third European evidence-
based consensus on diagnosis and management of ulcerative colitis. Part
2: current management. ] Crohns Colitis. 2017;11:769-84.

Lichtenstein GR, Loftus EV, Isaacs KL, et al. ACG clinical guideline:
management of Crohn’s disease in adults. Am ] Gastroenterol.
2018;113:481-517.

Gomollon E, Dignass A, Annese V, et al. 3rd European evidence-based
consensus on the diagnosis and management of Crohn’s disease 2016:
Part 1: diagnosis and medical management. J Crohns Colitis.
2017;11:3-25.

Dassopoulos T, Sultan S, Falck-Ytter YT, et al. American Gastroentero-
logical Association Institute technical review on the use of thiopurines,
methotrexate, and anti-TNF-alpha biologic drugs for the induction and
maintenance of remission in inflammatory Crohn’s disease. Gastroenter-
ology. 2013;145:1464-78 el-5.

Sandborn WJ. Crohn’s disease evaluation and treatment: clinical decision
tool. Gastroenterology. 2014;147:702-5.

VOLUME 113 | AUGUST 2018 www.nature.com/ajg



