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Abstract

AIM: To investigate the incidence of neoplasms in in-
flammatory bowel disease (IBD) patients and the po-
tential causative role of thiopurines.

METHODS: We performed an observational descrip-
tive study comparing the incidence of malignancies in
IBD patients treated with thiopurines and patients not
treated with these drugs. We included 812 patients
which were divided in two groups depending on wheth-
er they have received thiopurines or not. We have
studied basal characteristics of both groups (age when
the disease was diagnosed, sex, type of IBD, efc.) and
treatments received (Azathioprine, mercaptopurine,
infliximab, adalimumab or other immunomodulators),
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as well as neoplasms incidence. Univariate analysis was
performed with the student ¢ test, ° test or Wilcoxon
exact test as appropriate. A logistic regression analysis
was performed as multivariate analysis. Statistical sig-
nificance was establish at P values of less than 0.05,
and 95%(CI were used for the odds ratios.

RESULTS: Among 812 patients included, 429 (52.83%)
have received thiopurines: 79.5% azathioprine, 14%
mercaptopurine and 6.5% both drugs. 44.76% of pa-
tients treated with thiopurines and 46, 48% of patients
who did not receive this treatment were women (P >
0.05). The proportion of ulcerative colitis patients treat-
ed with thiopurines was 30.3% compare to 66. 67%
of patients not treated (P < 0.001). Mean azathioprine
dose was 123.79 + 36.5 mg/d (range: 50-250 mg/d),
mean usage time was 72.16 + 55.7 mo (range: 1-300
mo) and the accumulated dose along this time was
274.32 + 233.5 g (1.5-1350 g). With respect to mer-
captopurine, mean dose was 74.7 = 23.9 mg/d (range:
25-150 mg/d), mean usage time of 23.37 £ 27.6 mo
(range: 1-118 mo), and the accumulated dose along
this time was 52.2 + 63.5 g (range: 1.5-243 g). Thiop-
urine S-methyltransferase activity was tested in 66% of
patients treated with thiopurines, among which 98.2%
had an intermediate or high activity. Among the pa-
tients treated with thiopurines, 27.27% (112 patients)
and 11.66% (50 patients) received treatment with In-
fliximab and Adalimumab respectively, but only 1.83%
(7 patients) and 0.78% (3 patients) received these
drugs in the group of patients who did not received
thiopurines (P < 0.001 and P < 0.001 respectively).
Finally, 6.8% (29 patients) among those treated with
thiopurines have received other immunesupresants
(Methotrexate, Tacrolimus, Cyclosporin), compare to
1% (4 patients) of patients not treated with thiopurines
(P < 0.001). Among patients treated with thiopurines,
3.97% developed a malignancy, and among those not
treated neoplasms presented in 8.1% (P = 0.013).
The most frequent neoplasms were colorectal ones (12
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cases in patients not treated with thiopurines but none
in treated, P < 0.001) followed by non-melanoma skin
cancer (8 patients in treated with thiopurines and 6 in
not treated, £ > 0.05).

CONCLUSION: In our experience, thiopurine therapy
did not increase malignancies development in IBD
patients, and was an efective and safe treatment for
these diseases.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic disorder
which is characterised by episodes of inflammatory activ-
ity alternated with episodes of remission of this inflam-
mation. Ethiology is mostly unknown, and there is no
curative treatment, being the goal of current therapies to
maintain patients in remission.

Among the drugs used for the treatment of this dis-
ease there are corticoids, immunomodulators (azathio-
prine, mercaptopurine, cyclosporine or tacrolimus) and
biological therapies (infliximab and adalimumab) which
interfere in the altered inflammatory and immunological
process of these patients in order to induce and main-
tain clinical remission. Given the usefulness of these
drugs for treating this disease, their relative safety with
regards to side effects and the tendency to be more strict
in symptoms control (top-down »s set-up tendency), im-
munomodulators and biological therapies have become
drugs extensively used in this field. However, these
treatments imply new challenges, as their hypothetical
ability to induce neoplastic diseases, determined by their
interference with the immune response which could
limit its ability to control dysplastic cells, favouring the
development of tumours. Indeed, Azathioprine has been
classified as carcinogenic by the International Agency for
Research on Cancer. Regarding this relationship between
thiopurines and neoplastic diseases, several studies deal-
ing with this adverse effect!” have been published.

Thiopurines are drugs known to be antiproliferative
given that their main effect is that they prevent the pro-
liferation of T lymphocytes, promoting the incorpora-
tion of thiopurine analogues into DNA, which prevents
the synthesis of purine nucleotides”, as well as blocking
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several enzymes involved in the synthesis of DNA, RNA
and proteins. All of those mechanisms block the prolif-
eration and functions of the lymphocytes, inhibiting the
synthesis of antibodies, and reducing the number of cit-
culating monocytes and granulocytes, which is more evi-
dent in tissues and situations with a high cellular turnover.

The presence of thiopurine analogues in the DNA
not only alters its structure by preventing cellular pro-
liferation, but also increases the risk of mutagenesis[}ﬁ].
This theoretic possibility becomes more evident in recent
studies which describe an increased number of somatic
mutations in circulating leukocytes in patients treated
with thiopurines in comparison to patients who are not
treated”, more so, the number of mutations is propot-
tional to the dose and duration of the treatment with
thiopurines.

Also, this structurally altered DNA becomes more
sensitive to radiation, especially ultraviolet radiation
(UVA), which creates reactive oxygen species with the
potential to modify genetic material and nearby pro-
teins™* ", Hypothetically, those events determine an in-
creased susceptibility neoplasms. For instance, we find the
highest number of non-melanoma skin cancer cases in
patients with thiopurines prescribed as immunosuppres-
sants in organ transplantm. Other studies have suggested
a relation between the development of malignancies and
the total thiopurine doses, its metabolite levels and thi-
opurine S-methyltransferase (TPMT) mutations'” ",

Therefore, with the aim of review the incidence of
thiopurine induced neoplasms in our IBD patients and
treated with thiopurines at the University Hospital Virgen
de las Nieves (Granada, Spain), we designed a retrospec-
tive observational study, comparing our results with pre-

viously published papers.

MATERIALS AND METHODS

An observational, retrospective study, analysing data from
patients with a confirmed IBD diagnosis from 1996 to
the present was designed. Data were collected from the
electronic clinical charts of each patient, as well as from
our local database. We included demographical variables
and specific data such as TPMT activity, use of thiopu-
rines (azathioprine and mercaptopurine), as well as other
immunosuppressants and biological agents. We also stud-
ied the appearance of neoplastic diseases, age of diagno-
sis and type of disease.

Statistical analysis
Resulting variables were analysed by means of SPSS 18
software (Chicago, 1L, United States). Univariate analysis
was performed with the 12 test, Fisher exact test, Student
# test or Wilcoxon as appropriate, we used 95%CI for de
odds ratios and statistical signification was considered
when P < 0.05.

Multivariable logistic-regression analyses involving
treatment regimen and prespecified baseline character-
istics, which were the ones with statistical significance in
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Table 1 Patients' characteristics 77 (%)

Table 2 Montreal classification of inflammatory bowel disease

Thiopurines No thiopurines P value
(n = 429) (n = 383)

Age of diagnosis of IBD (yr) 30.85 40.13 <0.001
Sex

Female 192 178 > 0.050

Male 237 205 > 0.050
Ulcerative colitis' n =130 n =263 <0.001
Extension

E1 5(3.85) 51 (19.4)

E2 42 (32.3) 103 (39.2)

E3 83 (63.85) 109 (41.4)
Severity

S1 51 (39.2) 150 (57)

S2 58 (44.6) 102 (38.8)

S3 21 (16.2) 11 (4.2)
Crohn's disease’ n =299 n =120 <0.001
Age of diagnosis (yr)

Al 33 (11) 6 (5)

A2 214 (71.6) 68 (56.7)

A3 52 (17.4) 46 (38.3)
Location

L1 137 (45.8) 46 (38.3)

12 54 (18) 34 (28.3)

L3 96 (32.1) 39 (32.5)

L4 12 (4.1) 1(0.8)
Behaviour

B1 155 (51.8) 105 (87.5)

B2 55 (18.4) 10 (8.3)

B3 89 (29.8) 5(4.2)

P 73 (24.4) 15 (12.5)
Neoplasms n=17 n=31 0.013

'Patients with ulcerative colitis treated with thiopurines had more
severity and disease extension; Patients with Chron's disease treated
with thiopurines more usually had ileal or ileocholic location and an
inflammatory or penetrating behaviour; Patients under thiopurine
treatment had a lower age at diagnosis. IBD: Inflammatory bowel disease.

univariate analyses and also the factors with a potential or
already recognized influence on neoplasm development,
were performed to evaluate the risk of malignancies. A
stepwise procedure was used to identify independent risk
factors for neoplasm development (with P = 0.05 as the
threshold level for variables to be entered into the model
and retained in the final model).

An online pubmed search was performed with the
terms “thiopurines”, “azathiopurine”, “mercaptopu-
rine”; “neoplasm”, “malignancy”, “inflammatory bowel
disease”, “ulcerous colitis (UC)” and “Crohn’s disease
(CD)”, in order to review published data on thiopurines,
neoplasms and IBD.

RESULTS

Eight hundred and twelve patients with confirmed IBD
diagnosis were included; 48.4% had UC and 45.6% were
women (Table 1). The average age of diagnosis was 35.23
1+ 16.5 years (range: 5-85 years), 34.99 * 16.7 years for
females (range: 5-85 years) and 35.43 * 16.4 years (range:
5-82 years) for males.

Among CD patients (Table 1), 67.3% had been diag-
nosed between 16 to 40 years (A2 in Montreal classifica-
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IBD Montreal classification

Crohn disease
Age of diagnosis Al below 16 yr
A2 between 17 and 40 yr
A3 above 40 yr
L1 ileal
L2 colonic

Location

L3 ileocolonic

L4 isolated upper disease

B1 non-stricturing, non-penetrating
B2 stricturing

B3 penetrating

P perianal disease

Behaviour

Ulcerative colitis

Extent E1
Ulcerative proctitis (distal to the rectosigmoid
junction)
E2
Left sided UC (distal to the splenic flexure)
E3
Extensive UC (proximal to the splenic flexure)

Severity SO
Clinical remission (asymptomatic)
S1
Mild UC: Passage of four or fewer stools/d with or
without blood, absence of any systemic illness, and
normal inflammatory markers
52
Moderate UC: Passage of more than four stools per
day but with minimal signs of systemic toxicity
S3
Severe UC: Passage of at least six bloody stools
daily, pulse rate of at least 90 beats/min,
temperature of at least 37.5 'C, haemoglobin of less
than 10.5 g/100 mL, and ESR of at least 30 mm/h

IBD: Inflammatory bowel disease; ESR: Erythrocyte sedimentation rate;
UC: Ulcerative colitis.

tion), the most frequent location (43.7%) was ileal (L3 of
Montreal classification) (Table 2)'" and the most usual
pattern (62.1%) was inflammatory (B1 of Montreal). In
UC (Table 1), 48.9% had pancolitis (E3 in Montreal clas-
sification) and 51.1% presented as a mild inflammatory
bout (S1 of Montreal).

With regards to the treatments used (Table 3), more
than a half of the patients (52.8%) have been treated
with thiopurines (mostly with azathiopurine) at some
point during their illness; other treatments such as bio-
logical ones and immunosuppressants (methotrexate,
cyclospotine, tacrolimus) have been used less frequently
(25.2%). In general, the treatment with thiopurines was
more frequently used in CD patients.

The average daily dose of azathioputine was 123.79 *
36.5 mg (range: 50-250 mg), with an average usage time
72.16 * 55.7 mo (range: 1-300 mo), and the accumulated
dose for this time was 274.32 £ 233.5 g (range: 1.5-1350 g).
With regards to mercaptopurine, the average daily dose
was 74.7 £ 23.9 mg (range: 25-150 mg), with an aver-
age time under this thiopurine treatment of 23.37 £ 27.6
mo (range: 1-118 mo), and a total accumulated dose of

52.2 + 063.5 g (range: 1.5-243 g). TPMT activity (tested
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Table 3 Treatments n (%)

Ed0EECEOEOCOO @D

Thiopurines No thiopurines P value

(n = 429) (n = 383)

TPMT activity 283 (66) =

Low 5(1.8) -

Intermediate 43 (15.2) -

High 235 (83) -
Azathioprine 341 (79.5) -
Mercaptopurine 60 (14) -
Azathioprine + Mercaptopurine 28 (6.5) -
Infliximab 112 (26.1) 7 (1.8) <0.001
Adalimub 50 (11.7) 3(0.8) <0.001
Other immunosuppressants 29 (6.8) 4(1) <0.001

Patients (98.2%) treated with thiopurines have intermediate or high
activity. Most of the patients treated with thiopurines take azathioprine.
TPMT: Thiopurine S-methyltransferase.

by high-performance liquid chromatography: low < 5
IU/mlL, intermediate 5-20 IU/ml., high > 20 IU/mL)
has been tested, before using thiopurines, for 66% of the
patients treated with these drugs, of which 98.2% had
intermediate or high activity. The average usage time for
infliximab was 29.09 * 25.8 mo (range: 1-112 mo) and
for adalimumab 25.4 £ 20.4 mo (range: 2-79 mo).

Fifty-one point nine percent of the women received
thiopurines, as well as 71.4% of patients with CD and
33.1% of the patients with UC P < 0.001 (OR = 5.04,
95%CI: 3.74-6.79).

We found a total of 74 neoplasms in 67 patients (7
patients had 2 neoplasms), 21 of those neoplasms ap-
peared before the diagnosis of IBD, and so they were
excluded from the analysis, leaving 53 neoplasms which
appeared in 48 patients (5 of which had 2 neoplasms)
(Figure 1). Of these neoplasms, 37 (69.8%) appeared af-
ter the IBD diagnosis but before the use of thiopurines,
while 16 (30.2%) were identified after the treatment with
thiopurines had started.

Mean time from IBD diagnosis to malignancy finding
was 117 £ 91.8 mo (110.96 £ 99.6 mo in patients with
no thiopurine treatment, and 129.21 & 75.7 mo in treated
patients, P > 0.05), with a mean time from IBD diagnosis
to tiopurine treatment of 49.45 * 57.05 mo. Mean time
from thiopurine initiation to malignancy diagnosis was
67.05 £ 53.7 mo. Mean follow up time was 146.25 £ 91.2
mo, 151.56 £ 98 mo in patients who did not received
thiopurines and 141.35 £ 84 mo in patients who did (P >
0.05).

The most frequent neoplasms were non-melanoma
skin cancer, colorectal cancer and haematological (lym-
phomas and leukaemia). In general, the neoplasms were
less frequent in the group of patients treated with thio-
purines except for non-melanoma skin cancer, lymphoma
and prostate cancer; however, these differences reached
statistical significance only in the cases of breast and
colorectal cancer, which had been more frequent in pa-
tients not treated with thiopurines (Figure 2).

In the univariate analysis, we identified a higher in-
cidence of neoplasms among patients not treated thio-

purines (8.1% »s 4%) (P = 0.013, OR = 0.469, 95%CI:
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Non-melanoma skin cancer
Colorectal cancer
Breast cancer
Prostate cancer
Lymphoma

Bladder

Lung

Ear, nose and throat
Leukaemia
Melanoma
Liver-biliary

Thyroid

Neurinoma

Figure 1 Types of neoplasms (n = 53). The most frequent neoplasms were
non-melanoma skin cancer, colorectal cancer and haematological (lymphomas
and leukaemia).

14 b B Thiopurines
ﬁlz ] Non thiopurines
12 m
w
£ 10
w
T
[=%
o
(0]
=
k]
g P =0.05
g
e 4
2
1 OH 1 0 1
o S & ) NG
& 33 & S 2
i N Q}'bb ™ Q@a}'

Type of neoplasms

Figure 2 All the neoplasms, except for non-melanoma skin cancer, lym-
phomas and prostate, have been more common in patients not treated
with thiopurines, however, significant differences have only been identi-
fied in colorectal and breast cancer. Non thiopurines vs thiopurines, °P value
< 0.01 (OR = 0.96, 95%Cl: 0.94-0.98); P value = 0.05 (OR = 0.99, 95%Cl:
0.98-1).

0.255-0.861). However, when considering the two types of
thiopurines separately [azathioprine (AZA) or 6-mercapto-
putine (6-MP)] we did not find these differences: in AZA
group, 4.3% of those treated with it developed a neoplasm
in comparison to 7.2% of those not treated with AZA (P
> 0.05); in the 6-MP group, 2.3% of those treated with it
developed a neoplasm, in comparison to 6.4% of those
not treated with 6-MP (P > 0.05). Moreover, we did not
observe differences in the incidence of neoplasms in rela-
tion to other treatments (infliximab, adalimumab or other
non-thiopurine immunosuppressants).

With regard to sex, 4.3% of the women have devel-
oped a neoplasm in comparison to 7.2% of the men (P
> 0.05); however, we observed a higher incidence of
neoplasms among women not taking thiopurines com-
pared to the ones treated with this drugs; P = 0.039 (OR
= 0.294, 95%CI: 0.093-0.930), these differences ate not
seen among men (P > 0.05).

With respect to the type of IBD, we have identified
more neoplasms among patients with UC (7.9%) than
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Figure 3 There seem to be no statistically significant differences in the ap-
pearance of neoplasms in any of the locations, behaviours or ages of diag-
nosis of the patients with Crohn’s disease and ulcerative colitis in relation
to thiopurines intake. A: Percentage of neoplasms according to Crohn’s disease
(CD) subtype; B: Percentage of neoplasms according to ulcerative colitis (UC)
subtype.

among patients with CD (4.1%), P = 0.021 (OR = 0.494,
95%ClI: 0.269-0.907). However, when we studied the
emergence of neoplasms in relation to the treatment with
thiopurines in each type of IBD (UC and CD), we found
no differences in any of the groups (P > 0.05).

In patients with CD, after stratifying patients by age
of diagnosis, location and disease pattern, we noted a
higher number of neoplasms among patients not treated
with thiopurines in all groups, without reaching statistical
significance (Figure 3A). This also occurred in patients
with ulcerative colitis when stratifying them regarding the
extension of the disease and its severity (Figure 3B).

In the logistic regression analysis, we only identified
the age of diagnosis of IBD as a risk factor (P = 0.03,
OR = 1.34, 95%CI: 1.003-1.066).

DISCUSSION

For years, the aim of treating IBD has been to control
the patient’s symptoms, but as we have access to new
treatments for this disease, the goal is becoming more
ambitious, even trying to obtain mucosal healing. This
is the reason for international guidelines to propose the
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use of stronger treatments in earlier stages and, although
with this form of treatment we improve our control of
the disease and its complications, we also increase the
number of patients with treatments with potentially
significant side effects (immunosuppressants, biologi-
cal therapies, ez.). One of these undesirable effects is
the development of a neoplastic disease which could be
increased by the use of immunosuppressants and immu-
nomodulators, given that these drugs block the natural
containment mechanisms of neoplastic diseases as has
been previously described in solid organ transplantation
receptofs.

On the other hand, in IBD as a chronic inflammatory
disorder, there is a higher risk of neoplasms (it is known
that there is a higher risk of colorectal cancer especially
in more severe a long-lasting forms of the condition) and
although the use of immunosuppressants such as thio-
purines may reduce this risk by controlling the underly-
ing inflammatory process, it is hard to establish whether
the increased risk of malignancies in patients with IBD
treated with thiopurines is due to the disease itself or to
the treatment. Aiming to clarify this matter, there is an
increasing number of publications suggesting a causative
relationship between neoplasms affecting IBD patients
and the treatment providedm.

In our study, the incidence of neoplasms has been
double among patients not treated with thiopurines de-
spite having used them for a prolonged period of time (an
average of 72.16 mo for AZA and 23.37 mo for MP) and
with high doses (average accumulated dose of 274.3 g of
AZA and 52.2 g of MP), which could be due to an im-
proved control of the inflammatory process preventing
the appearance of dysplasia and its subsequent progres-
sion to neoplasm.

The most frequent neoplasms have been skin ones,
excluding melanoma, of which we have identified 14
cases (8 in the thiopurines group and 6 in the non-thio-
purines group, P > 0.05). Although there are few studies
published, the risk of developing this type of neoplasm
is estimated to be higher in patients who are treated with
thiopurines, especially in relation to the duration of the
treatment and the accumulated dose of thiopurines. In
the Long e a/'” study published in 2010 a relation was
established between the risk of developing skin cancer
in 50000 patients with IBD, suggesting that there is an
increased risk of non-melanoma skin cancer in patients
with IBD (RR = 1.64, 95%CI: 1.51-1.78) and the use of
thiopurines increases this risk in direct relation to the
duration of the treatment (OR = 3.56, 95%CI: 2.81-4.5
at 90 d; OR = 4.27, 95%CI: 3.08-5.92 at 1 year). The risk
with other biological treatments was also increased (OR
= 2.18, 95%CI: 1.07-4.46). In another study™ in which
9618 patients with IBD were enrolled, the risk of devel-
oping non-melanoma skin cancer was also higher among
those who were treated with thiopurines. Furthermore,
in a recent paper”’ including 1084 patients, the risk of
developing non-melanoma skin cancer was estimated to
be 5 times higher among those who were treated with
thiopurines, especially in Caucasian patients (12 times
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higher). On the other hand, neatly all the studies refer
to exposure to sunlight and UVA as a risk factor for this
type of neoplasm, recommending to patients treated with
thiopurines avoiding this exposure. Indeed, in our study,
even though the absolute number of patients affected
with this type of cancer is higher in the group of patients
treated with thiopurines, there were no significant differ-
ences, which could be due to the low number of cases.
Despite these data the risk/benefit balance is in favor of
using thiopurines, given the low aggressiveness of these
neoplasms. However, these patients must be advised to
use sunscreen and avoid prolonged exposure to sunlight.
In our study, the second most common neoplasm was
colorectal cancer, which was only identified in the group
of patients which were not treated with thiopurines (and
had not been treated with biological drugs either), of
which most are men with UC. It is a well-known fact
that patients with uncontrolled IBD have a higher risk
of developing this type of neoplasm, especially in ex-
tensive UC with a long-term course. It is known that the
use of treatments such as 5-aminosalicylates which help
to control the inflammatory activity of the IBD reduce
the incidence of colorectal cancer™ . The effect of the
thiopurines is hard to establish given that many studies
refer to a neutral risk”" however, in the 2009 study by
Beaugerie ez al™ with 19438 patients included, they ob-
served a seemingly protective effect derived of the use of
thiopurines, an effect which has also been seen in another
study published in the same year by Andrews ez a/>. Our
results show a lower risk of colorectal cancer in patients
with IBD treated with thiopurines (P < 0.001, OR =
0.961, 95%CI: 0.942-0.981), probably due to an improved
control of the disease and a reduction of the sustained
colonic inflammation. The fact that in our study colorec-
tal cancer is more frequent in patients with UC, may be
due to the fact that in these patients the inflammation of
the colon increases its risk as well as the fact that CD pa-
tients received thioputines more frequently, which would
have played a protective role in relation to colorectal can-
cer by improving control over the inflammatory process.
Among the 812 patients, 5 lymphomas have been
identified, of which 1 was diagnosed prior to the CD
diagnosis, thus, it has been excluded from the analysis.
Of the 4 remaining, there has been 1 case identified
among the patients not treated with thiopurines and 3
among those treated with thiopurines, without significant
differences. There are contradictory data regarding the
appearance of lymphomas in patients with IBD among
different studies” ™. In the paper by Beaugerie ef al”
published in Lancet in 2009, with 19486 patients, an
increased risk of developing intestinal lymphoma was
identified in patients with IBD, which suggests that this
disease per se entails a higher risk of developing lym-
phoma. The authors observed an increased risk of lym-
phoma among the patients on thiopurines therapy (HR
= 5.28, 95%CI: 2.01-13.9, P = 0.0007) which decreased
to a similar risk in patients never treated with these drugs
when they were suspended; however, in a subgroup of
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patients who stopped taking thiopurines, inflammatory
activity was greater and the risk of lymphoma was lower,
concluding that the risk was associated to thiopurines and
not to inflammatory activity. In other studies™, there are
even cases describing lymphoma regression in CD after
suspending treatment with Azathioprine. In a 2005 meta-
analysis"! there was a RR of 4 in the patients with IBD
who received thiopurines in relation to those who did not
take them. However, the absolute risk of lymphoma con-
tinues to be low and is estimated in 300-1400 cases-year
of treatment, although the subgroup of elderly patients
with IBD who would comprise a higher risk of this ma-
lignancy.

Moreover, there is a clear relationship, already known
from other studies* ", between the Epstein-Barr virus
(EBV) infection and the development of lymphoma.
In our series only one patient had a positive serology to
EBV.

T cells hepatosplenic lymphoma is a highly aggres-
sive variant of lymphoma, described in patients who
were co-treated with thiopurines and infliximab*"", al-
though there are other published cases of patients treated
with TNF inhibitor rnonotherapy[‘ﬂ’531 or azathioprine
alone™ from which we deduce that the increased
risk of developing this special form of lymphoma may
be due to the IBD itself, its treatment (monotherapy
or combined treatment) or a combination of both. For
thiopurines, the cases published occur after 1-2 years of
treatment. In our study we have not obsetrved any case of
this nature due to its low incidence.

Another malignant haematological disorder frequently
associated with IBD and thiopurines is acute myeloid
leukaemia (AML). We have identified two cases of AML,
both of which have been in patients not treated with
thiopurines (neither have they been treated with Inflix-
imab or Adalimumab) which entails a 0.5%. In the study
by Caspi e al™, the risk of presenting this entity for pa-
tients with IBD has been established at 5.3 times higher
than in the general population, and it has been mainly
related to the dose and the duration of the treatment”™*,
increasing when this exceeds 5 years or 600 g of accu-
mulated AZA doses. On the other hand, in other studies
there is a subgroup of patients in which the accumulated
dose is low and the risk of AML continues to be high,
this leads us to think of an increased susceptibility to this
drug within a subgroup of patients, which could be ex-
plained by the TPMT activity, as was clarified in the paper
by Relling ez al® and Bo ez /™ in which the low TPMT
activity was related to the AML risk and secondary my-
elodysplastic syndromes.

Therefore, despite the existence of contradictory
data, there is a higher risk of malignant haematological
disorders in patients with IBD and this risk would be
higher, although only slightly, in patients treated under
thiopurines therapy (depending on the total accumulated
doses, duration of the treatment, TPMT activity and
the aggressiveness of the treatment measured through
metabolites or toxicity such as leucopenia); however, this
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risk is overcome by the benefit of its use. In our study we
observed no significant differences in these neoplasms
incidence. However, we observed all the cases of leuke-
mia neither in patients treated with thiopurines nor with
TNF inhibitors, and most of the lymphomas appeared in
patients treated with thiopurines. These differences with
regard to the published data could be explained by to the
low number of cases observed and the high TPMT activ-
ity found. Although some studies establish a relationship
between the risk of developing these neoplasms with the
levels of active thiopurines metabolites, this measurement
is unavailable in the University Hospital Virgen de las
Nieves, (Granada-Spain), thus, we are unable to provide
more data.

Another important neoplasm observed in our series
is breast cancer, which appeared in 4 cases, all of which
occurred in women not treated with thiopurines (P = 0.05,
OR = 0.99, 95%CI: 0.98-1). There are little data regard-
ing the occurrence of this neoplasm in patients treated
with thiopurines or with IBD and they don’t seem to
have a higher risk compare to the general population[“’@q.
However, there are more data regarding the development
of other gynecological neoplasms such as cervical cancer.
As most of them are related to the infection by human
papillomavirus types 16 and 18, we could hypothesize
that the use of immunosuppressants would increase the
risk of this type of neoplasms; however, this has not
been proved in the initial studies”"*. Indeed, other stud-
ies showed an increase incidence in cervical dysplasia in
patients with IBD"*" and subsequent papers showed a
higher risk of cervical cancer in relation to the duration
of the treatment with azathioprine, combined use of cor-
ticoids or the use of tobacco™". In conclussion, the risk
of breast or cervical cancer in patients with IBD is simi-
lar to the general population, and it seems not affected by
thiopurines.

Among the risk factors identified in other studies, the
accumulated doses of thiopurines, the usage time, the
TPMT activity and the use of tobacco have been recog-
nized. None of those factors has been found as a risk
factor for any of the neoplasms described in our series.
Regarding tobacco, we are unable to provide data as this
information is lacking in our database. However, it is an
obvious risk factor for the development of neoplastic pa-
thology and it might have played a role.

In conclusion, in our study neoplasms were more fre-
quent among the patients who have not been treated with
thiopurines, as well as in patients diagnosed with UC (the
treatment with thiopurines was more usual among CD
patients), regardless of the sex. Considering the type of
neoplasm, we observed significant differences in colorec-
tal and breast cancer, for which the use of thiopurines
has a protective role. In the rest of neoplasms we did
not observe any difference, but the lymphomas and non-
melanoma skin cancer had a higher incidence among pa-
tients treated with thiopurines, as occurs in the previously
published studies. Due to this, we can conclude that the
benefit provided by thioputines use surpasses the risk.
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COMMENTS

Background

Inflammatory bowel disease (IBD) is a chronic condition with bouts of bowel
inflammation, resulting in abdominal pain, diarrhea, weight loss, and bleeding
among other symptoms. Pathogenesis is mostly unknown, but autoimmunity is
involved, and immunosupressants like thiopurines (azathioprine and mercap-
topurine) are one of the available therapeutic options. However, these drugs
have the theoretical potential to facilitate the development of other diseases
controlled by the immune system, as infections or neoplasms. Therefore, it is
essential to determine whether thiopurines therapy has an influence on neo-
plasms development, and if this effect is more intense that the benefits for IBD.

Research frontiers

A variety of drugs are used for IBD therapy, and changes have to be done
depending on disease control or adverse events. Because of this, it is very dif-
ficult to determine whether the risk of neoplasm is attributable to a given drug,
its combination with other, the time under treatment, doses or the disease itself.
Moreover, intervening diseases, therapies, smoking and the severity of the dis-
ease itself could also have a role in neoplasms development.

Innovations and breakthroughs

Early thiopurines therapy provides a better control of IBD symptoms and pre-
vents its complications. Nevertheless, a higher risk of neoplasms has been
suggested in some papers after an early immunosuppressants introduction,
although in other studies addressing this same issue this effect is not clear.
They present a group of 812 IBD patients, 52.8% under thiopurines treatment,
in which they have studied malignancies development.

Applications

Their results suggest that thiopurine treatment does not increase the risk of
neoplasms in IBD patients. They have shown to be safe and effective drugs for
disease control.

Terminology

IBD is a chronic sistemic condition that affects chiefly the gastrointestinal tract.
The disease consists in inflammatory changes that involve the target organs.
Thiopurines (azathioprine and mercaptopurine) are drugs known as immunosu-
presants, with an effect on the immune system and the inflammatory changes
triggered by it.

Peer review

In this paper, the authors describe a retrospective analysis of 812 patients with
inflammatory bowel diseases who were treated in a single center in Spain since
1996. The authors mainly compare malignancy incidences between patients
treated with thiopurines and those who never received thiopurines.
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