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in inflammatory bowel disease patients on
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Background—There is concern that the
incidence of non-Hodgkin’s lymphoma
(NHL) will rise with increasing use of
immunosuppressive therapy.
Aims—Our aim was to determine the risk
of NHL in a large cohort of patients with
inflammatory bowel disease (IBD), and to
study the association between IBD, NHL,
and immunosuppressive therapy.
Methods—We studied 782 IBD patients
(238 of whom received immunosuppres-
sive therapy) who attended our medical
centre between 1990 and 1999 (median fol-
low up 8.0 years). Standardised incidence
ratios (SIRs) and 95% confidence intervals
(CI) were calculated. Expected cases were
derived from 1995 age and sex specific
incidence rates recorded by the National
Cancer Registry of Ireland.
Results—There were four cases of NHL in
our IBD cohort (SIR 31.2; 95% CI 2.0–85;
p=0.0001), all of whom had received
immunosuppressive therapy: azathio-
prine (n=2), methotrexate (n=1), and
methotrexate and cyclosporin (n=1). Our
immunosuppressive group had a signifi-
cantly (59 times) higher risk of NHL com-
pared with that expected in the general
population (p=0.0001). Three cases were
intestinal NHL and one was mesenteric.
Mean age at NHL diagnosis was 49 years,
mean duration of IBD at the time of NHL
diagnosis was 3.1 years, and mean dur-
ation between initiation of immunosup-
pressive therapy and diagnosis of NHL
was 20 months.
Conclusions—Although underlying IBD
may be a causal factor in the development
of intestinal NHL, our experience suggests
that immunosuppressive drugs can sig-
nificantly increase the risk of NHL in IBD.
This must be weighed against the im-
proved quality of life and clinical benefit
immunosuppressive therapy provides for
IBD patients.
(Gut 2000;47:514–519)
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The incidence of non-Hodgkin’s lymphoma
(NHL) is 40–100 times greater in transplant
patients requiring immunosuppressive therapy
than in the general population.1 2 While these
striking excesses reflect high doses of immuno-
suppressive drugs required in transplant recipi-

ents as well as the need for longer periods of
therapy to maintain graft survival, the increas-
ing use of immunosuppressive agents to treat
patients with inflammatory bowel disease
(IBD) has raised similar worries about the
incidence of NHL in IBD patients. Although
the association of colorectal cancer with IBD,
particularly ulcerative colitis (UC), is well
established, the association between IBD and
NHL is less clear cut. While there are several
reports of intestinal and extraintestinal NHL in
patients with longstanding extensive IBD who
did not receive immunosuppressive therapy,
suggesting an increased incidence of
lymphoma and IBD,3–6 three IBD population
based studies have reported no evidence for a
statistically increased risk of NHL.7–9 However,
the power of these studies to detect a significant
increase in lymphoma was small. Although a
recent study assessing the risk of malignancy in
IBD patients receiving azathioprine therapy
was reassuring,10 it is generally accepted that
there is an increased risk of NHL among
patients receiving immunosuppressive
therapy.11–13 Four extraintestinal malignancies,
including one case of brain NHL, occurred in
157 Crohn’s disease patients receiving azathio-
prine or 6-mercaptopurine.14 Similarly, the
recent reporting of eight cases of lymphoprolif-
erative disease among almost 800 rheumatoid
arthritis and Crohn’s disease patients treated
with infliximab, a chimeric antitumour necrosis
factor á antibody, has again raised questions
about the risk of NHL in IBD in addition to the
malignant potential of immunosuppressive
agents.15 Given the confounding data, we
undertook a study to determine the incidence
of NHL in a large cohort of IBD patients,
approximately one third of whom received
immunosuppressive therapy.

Methods
DATA COLLECTION

An IBD register set up in mid-1996 recorded
the clinical details, pharmacotherapy, including
immunosuppressive therapy, and complica-
tions of 796 IBD patients who attended St
James’s Hospital, a major tertiary referral cen-
tre, between January 1990 and June 1999. The
immunosuppressive group were defined as
those IBD patients who had ever received aza-
thioprine, 6-mercaptopurine, methotrexate, or
cyclosporin or a combination of these agents.

Abbreviations used in this paper: IBD,
inflammatory bowel disease; NHL, non-Hodgkin’s
lymphoma; UC, ulcerative colitis; SIR, standardised
incidence ratio.
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All patients on the register were followed up to
see if they were alive, if they had ever or were
still receiving immunosuppressive drugs, and if
they were free from cancer. If immunosuppres-
sive drugs were used, the relevant dates of
commencement and termination of therapy as
well as dosage were recorded, in addition to any
subsequent courses of immunosuppressive
therapy. The hospital records and pathology
reports of all patients who developed cancer
were examined and details of present and past
medical history and doses of immunosuppres-
sive drugs used extracted.

DATA ANALYSIS

Fourteen IBD patients >85 years were ex-
cluded from analysis because of the unreliabil-
ity of applying reference rates to this open
ended age group, leaving 782 patients in our
study group (table 1). Observed numbers of
deaths from all causes and from all malig-
nancies before the age of 85 and before 1 June
1999 were compared with the numbers ex-
pected, calculated by applying national mor-
tality rates specific for age, sex, and calendar
period to the corresponding person-years at
risk up to age 85. For comparison, the numbers
of all cancer cases, including NHL, among
those IBD patients who received immunosup-
pressive drugs and among those who did not
were compared with those expected in the gen-
eral population by applying the 1995 rates
recorded by the National Cancer Registry of
Ireland specific for age, sex, and calendar
period to the corresponding person-years at
risk up to age 85.16 The expected number of
cases were then added to obtain the total
number of expected cancer cases. The relative
risk of malignancy was estimated by comparing

expected values with the observed numbers of
cases and expressed as a standardised inci-
dence ratio (SIR). Calculating 95% confidence
intervals (CI) and assuming a Poisson distribu-
tion, diVerences between the observed and
expected values were tested for significance
using two sided t tests.

Results
Patient demographics and details of immuno-
suppressive therapy are summarised in table 1.
A total of 238 IBD patients (30%) received
immunosuppressive drugs. Two hundred and
twelve received azathioprine (2–2.5 mg/kg/day)
(mean dose 79.3 g) for a median of 1.8 years
(range one month to nine years) between 1985
and 1999; median follow up was 6.9 years.
Thirty one patients received low dose metho-
trexate 5 mg three times per week (mean dose
0.96 g) for a median of 1.24 years (range one
month to six years); median follow up was 8.1
years. Twenty two patients received cy-
closporin 2–4 mg/kg/day intravenously and/or
4–8 mg/kg/day orally (mean dose 143.7 g) for a
median of five months (range two weeks to six
months); median follow up was 6.7 years.
Fifteen patients received more than one immu-
nosuppressive agent.

At the end of the study, 715 patients were
known to be alive and 20 were lost to follow up.
The remaining 47 had died before the age of 85
compared with 40.6 expected; this diVerence
was not significant (observed/expected ratio
1.16 (95% CI 0.9–1.5); p=0.3). There were 10
deaths from cancer (three rectum, two colon,
one NHL, one skin, one oesophageal, one lung,
one pancreas) compared with 2.9 expected
(ratio 3.4; p=0.1).

Overall, there was no significant excess of
cancer among our IBD population. Thirty IBD
patients (19 males, 11 females) developed can-
cer before age 85 compared with 7.06 expected
from national cancer rates in the general popu-
lation (SIR 4.25; 95% CI 0.6–14.7; p=0.06).
There was a significant diVerence in the
incidence of colorectal cancer (n=15) com-
pared with 0.53 expected (SIR 28.3; 95% CI
1.7–52.0; p=0.0001). Thirteen of these pa-
tients had UC and were significantly older
(68.9 years v 49.1 years; p<0.001), had more
extensive disease (73% v 35.2%; p<0.001),
and disease of longer duration (11.7 years v 6.3
years; p<0.001) compared with UC patients
who did not develop colorectal carcinoma.

Overall, there was a significant excess in the
incidence of non-Hodgkin’s lymphoma (n=4)
compared with 0.13 expected (SIR 31.2; 95%
CI 2.0–85; p=0.0001). All four patients who
developed NHL had large B cell malignant
lymphoma while receiving immunosuppressive
therapy for steroid refractory disease: azathio-
prine (n=2), methotrexate (n=1), and meth-
otrexate and cyclosporin (n=1). The clinical
features and outcome of these four patients are
summarised in table 2 and presented briefly
below.

The first patient underwent proctocolec-
tomy less than two years after initially present-
ing with extensive UC, despite five months of
methotrexate therapy followed by 12 months of

Table 1 Demographics of patients with inflammatory bowel disease

Clinical details
n 782
Mean age (y) 44.1 (15.9)
Sex (M:F) (% female) 407:375 (52% F)
UC:CD 515:267 (34% CD)
UC extent (E: LS: PS: P) 35% : 27% : 23%:15%
CD extent (IC:RE:C) 48% : 35%: 17%
Mean duration (y) 10.01 (6.9)
Median follow up (y) 8.0
Patient-years of follow up 6256

Immunosuppressive therapy details
n 238 (30%)
Median follow up (y) 6.9
Patient-years of follow up 1642
Azathioprine (2 mg/kg/day) 212

Mean dose (g) 79.3
Median duration (range) 1.82 y (1 mth to 9 y)

Methotrexate (5 mg tiw) 31
Mean dose (g) 0.96
Median duration (range) 1.8 y (1 mth to 6 y)

Cyclosporine (2–4 mg/kg/day iv ±4–8
mg/kg/day orally)

22

Mean dose (g) 147.3
Median duration (range) 5 mth (2 mth to 6 mth)

Malignancy No of patients

Incidence
(per 1000 person-yr
of follow up)*

All cancers 30 4.8/1000
Colorectal 15 2.4/1000
Lymphoma 4 0.64/1000
Skin 7 1.1/1000
Others 4 0.64/1000

*Per 1000 person-yr of follow up refers to incidence of malignancy. UC, ulcerative colitis, CD,
Crohn’s disease, E, extensive colitis, LS, left sided colitis; PS, proctosigmoiditis; P, proctitis; IC,
ileocolitis; RE, regional enteritis; C, colitis; tiw, three times weekly; iv, intravenous.
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cyclosporin therapy. At laparotomy a 3 cm
indurated gastrocolic omental lymph node was
excised and revealed a large cell diVuse B cell
type lymphoma. Histological examination of
the resected colon and rectum revealed severe
pancolitis but no evidence of lymphoma.
Physical, bone marrow, and radiological exam-
ination revealed no other evidence of
lymphoma and no further treatment was
required. The patient remains disease free eight
years later.

The second patient had early primary
sclerosing cholangitis confirmed at liver biopsy
and was commenced on methotrexate six
months after his initial presentation for steroid
refractory proctosigmoiditis. His symptoms
were controlled on methotrexate for more than
four years until he presented with peritonitis.
Laparotomy revealed severe pancolitis and a
large locally advanced caecal B cell lymphoma

with extensive posterior abdominal wall in-
volvement, marked intraperitoneal lymphaden-
opathy, and a free bowel wall perforation with
abscess formation. Prominent histiocytes with
inclusion-like nucleoli suggestive of superim-
posed viral infection were noted, although
immunoperoxidase stains were negative for
cytomegalovirus. The patient died postopera-
tively from septicaemia.

The third patient commenced azathioprine
for steroid dependent proctosigmoiditis after
three years of systemic and topical salazopyrine
and prednisone. Remission was achieved on
150 mg daily and he remained well for over a
year. His symptoms returned, colonoscopy
revealed marked proctosigmoiditis which re-
mained active despite prednisone and azathio-
prine therapy, culminating a year later in local-
ised perforation of the proximal rectum.
Subtotal colectomy in June 1996 revealed a
trans-serosal high grade B cell lymphoma
originating in the rectosigmoid submucosa
invading the pericolic fat. There was evidence
of underlying UC at surgical resection with
pseudopolyps, cryptitis, and crypt abscess for-
mation in the sigmoid area proximal to the area
of lymphoma. There was no evidence of
lymphoma outside the perirectal tissues. Fol-
lowing abdominoperineal resection he received
chemotherapy (six courses of carboplatin,
etoposide, bleomycin) and has been in remis-
sion for more than three years.

The fourth patient had a two year history of
Crohn’s ileitis which was initially diagnosed by
small bowel barium enema and ileoscopy with
biopsies. Her symptoms were initially control-
led by prednisone and pentasa. She was
commenced on azathioprine 100 mg and
budesonide 9 mg in July 1997 so as to minimise
glucocorticoid side eVects. Azathioprine dose
was increased to 150 mg after three months
and she remained well with good resolution of
her symptoms until six months later when she
presented with partial small bowel obstruction,
melaena, a troublesome cough, and wheeze.
Colonoscopy revealed a 6 cm mass extending
from the ileocaecal valve to the ascending
colon. Biopsies revealed high grade B cell

Table 2 Clinical features of four patients with non-Hodgkin’s lymphoma occurring during the course of inflammatory bowel disease

No Sex

Age at
onset of
IBD (y)

Age at
onset of
NHL (y)

Interval
between
IBD-NHL
(y)

Interval
between
Tx-NHL
(months)

Type of
IBD Site of IBD

Medical therapy of
IBD Type of NHL

Site/stage of
NHL

Therapy
for NHL Outcome

1 M 46 48 2 17 UC Extensive Salazopyrine,
prednisone,
methotrexate
1/90–5/90 0.27 g,
cyclosporin
5/90–5/91 27 4 g

Large cell
diVuse
B cell
lymphoma

Mesenteric
lymph nodes
stage 1A

Surgical
excision

Alive

2 M 57 61 4.5 41 UC
(PSC)

Extensive Salazopyrine,
prednisone,
methotrexate
12/90–5/94 2.73 g

Large
pleiomorphic
B cell
lymphoma

Caecal with
rectosigmoid
involvement
stage IVA

Surgical
excision

Died from
postop. sepsis

3 M 48 53 4 14 UC Proctosigmoid Salazopyrine,
prednisone,
azathioprine
4/94–5/95 57 g

Multifocal
high grade
B cell
lymphoma

Rectum
stage IVA

Surgical
excision+
chemotx

In remission
for 3 y

4 F 32 34 2 9 CD Terminal ileum Pentasa,
prednisone,
azathioprine
7/97–4/98 33.7 g

Large cell
diVuse B cell
lymphoma

Ileocaecal
stage III

Surgical
excision+
chemotx

Mediastinal
recurrence
May 1999

NHL, non-Hodgkins lymphoma; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease; PSC, primary sclerosing cholangitis; chemotx,
chemotherapy.

Table 3 Cancer cases among inflammatory bowel patients (IBD) patients compared with
numbers expected from general population rates

Site Observed Expected O/E Ratio p Value*

All IBD patients (n=782)
Colon 7 0.34 20.6 0.0001
Rectum 8 0.19 42.1 0.0001
Non-Hodgkin’s lymphoma 4 0.13 31.2 0.0001
Basal cell carcinoma 5 1.0 5 0.045
Squamous cell carcinoma 1 0.46 2.2 0.24
Melanoma 1 0.15 6.6 0.03
Other neoplasms† 4 4.77 0.84 0.32
All neoplasms 30 7.06 4.25 0.06

Non-immunosuppressive group (n=544)
Colon 3 0.24 12.5 0.0006
Rectum 6 0.13 46.1 0.0001
Non-Hodgkin’s lymphoma 0 0.09 — 0.32
Basal cell carcinoma 4 0.69 5.75 0.026
Squamous cell carcinoma 1 0.32 3.1 0.138
Melanoma 0 0.10 — 0.32
Other neoplasms 2 3.32 0.6 0.32
All neoplasms 16 4.91 3.26 0.012

Immunosuppressive group (n=238)
Colon 4 0.1 38.7 0.0001
Rectum 2 0.06 34.6 0.0001
Non-Hodgkin’s lymphoma 4 0.06 58.8 0.0001
Basal cell carcinoma 1 0.31 3.29 0.113
Squamous cell carcinoma 0 0.14 — 0.32
Melanoma 1 0.05 21.9 0.0001
Other neoplasms 2 1.43 1.39 0.32
All neoplasms 14 2.15 6.52 0.016

†One case of testicular teratoma and oesophageal adenocarcinoma, both of whom received
immunosuppressive therapy. One case of pancreas neuroendocrine tumour and squamous lung
carcinoma, none of whom received immunosuppressive therapy.
*Two sided p value.
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lymphoma and she underwent a right hemi-
colectomy. The surgically resected specimen
revealed a lead pipe appearance to the terminal
ileum, submucosal fibrosis, and granulomata
proximal to the lymphoma consistent with
underlying Crohn’s disease. Computed tomog-
raphy of the thorax also demonstrated diVuse
lung involvement. She successfully tolerated
MACOP-B chemotherapy but required a
course of CHOP chemotherapy in early 1999
for mediastinal recurrence.

There was a significant excess of all cancers
in the immunosuppressive group compared
with those IBD patients who did not receive
immunosuppressive therapy (14/238 v 16/544;
p=0.04). This was mainly as a result of excess
NHL among the immunosuppressive group
(4/238 v 0/544; p=0.002) as there was no
significant diVerence in the incidence of colo-
rectal cancers (6/238 v 9/544; p=0.4) or skin
cancer (2/238 v 5/544 ; p=0.9) between the
groups. These results are summarised in tables
3 and 4.

Discussion
Our study reports four cases of NHL among
238 IBD patients, all of whom received immu-
nosuppressive therapy, compared with no cases
of NHL among the remaining 544 IBD
patients who did not receive immunosuppres-
sive therapy. There are a number of possible
explanations for the observed increased inci-
dence of NHL in our IBD cohort. Firstly, an
excess of intestinal NHL could be expected as
a complication of chronic IBD. While an
increased risk of colorectal cancer has long
been appreciated in IBD patients, particularly
patients with longstanding extensive UC,17 18

there are also several reports documenting an
increased incidence of intestinal,4 extraintesti-
nal lymphoma,19 and leukaemia20 in IBD. Since
the association of malignant lymphoma with
UC was first reported in 1928,21 almost 70
cases of IBD complicated by gastrointestinal
lymphoma have been reported.22 The majority
of reported cases predated the use of immuno-
suppressive therapy, were predominantly left
sided high grade B cell NHL, and usually
occurred late in the course of extensive
longstanding UC (mean duration of colitis at
the time of NHL diagnosis 12 years; mean age
at NHL diagnosis 50.3 years).4 22 With respect
to our second case, although UC patients with
primary sclerosing cholangitis are at an in-
creased risk of developing colorectal cancer,23

to date only one case of intestinal NHL occur-
ring in a patient with primary sclerosing
cholangitis has been described.24

Although the relatively small number of
cases reported makes it diYcult to prove a
definite association between IBD and intestinal
NHL, variations in the distribution of
lymphoma in the normal and inflamed bowel
supports such a relationship. Most reported
intestinal NHL have arisen at sites of active
colitis and the comparative incidence of NHL
in diVerent parts of the gut seems to reflect the
incidence of Crohn’s disease. Cornes and
colleagues suggested a significant relationship
between repeated episodes of lymphoid hyper-
plasia seen in the healing phases of UC and the
eventual development of NHL.25 The “autoim-
mune” nature of IBD has also been implicated
with the suggestion that lymphoma develops as
a result of prolonged stimulation of mucosa
associated lymphoid tissue.26 This “autoimmu-
nity” theory may also explain the 2–3-fold
increased risk of NHL in rheumatoid arthritis
patients who do not receive immunosuppres-
sive therapy.27 28

A second explanation is that of intestinal
NHL masquerading as IBD. Although three of
the four NHL cases developed in areas of
mucosal inflammation ascribed to IBD, the
relatively short duration of IBD at the time of
diagnosis of lymphoma raises the possibility of
intestinal NHL mimicking IBD. The gastro-
intestinal tract is the commonest site of extra-
nodal lymphoma,29 with colorectal lymphomas
comprising between 10% and 20% of primary
gut lymphomas in larger published series.30 31

Several reports of primary intestinal lymphoma
masquerading as IBD have been described,32 33

including a patient with ileocolonic T cell
lymphoma, originally thought to be Crohn’s
disease at colonoscopy, whose symptoms ini-
tially improved on corticosteroids before the
correct diagnosis was made nine months later.34

However, all NHL cases in our cohort had his-
tological evidence of IBD, either prior to the
onset of NHL or in the surgically resected
specimens. Furthermore, all were intermediate
to high grade lymphomas which tend to run an
aggressive rather than an indolent course and
as such would be unlikely to present with an
insidious course over 2–4.5 years. However, the
possibility of an initially indolent low grade
NHL transforming to high grade can not be
ruled out.

Because all IBD patients who developed
NHL were receiving immunosuppressive
therapy, a third explanation is that of immuno-
suppression related lymphoma. In contrast
with “disease” related NHL, excess of immu-
nosuppression related NHL when assessed in
transplantation patients is remarkable for its
magnitude, its very short induction period (as
short as six months in some cases), as well as an
unusual predilection for the brain.1 2 13 35 36

However, one must be cautious in extrapolat-
ing data supporting immunosuppression re-
lated NHL from studies which have followed
patients after organ transplantation because of
the confounding eVects of the graft and its for-
eign antigens. The incidence of immunosup-

Table 4 Patient details and incidence of cancer among inflammatory bowel disease (IBD)
patients in relation to immunosuppressive therapy

Non-immunosuppressive
group Immunosuppressive group p Value*

n 544 238
Age (y) (mean (SD)) 46.1 (16.7) 39.8 (14.3) 0.006
% Female 51% (277:267) 56% (133:105) NS
% Crohn’s disease 28% 46% 0.009
Duration (y) (mean (SD)) 10.3 (7.5) 9.4 (5.4) NS
All cancers 16 14 0.04
Colorectal 9 6 NS
Lymphoma 0 4 0.002
Skin 5 2 NS
Others 2 2 NS

*Unpaired t test.
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pression related NHL in the absence of organ
transplantation has more relevance to IBD
patients treated with immunosuppressive
drugs. In the largest such study, Kinlen
prospectively followed 1634 patients without
transplants, including 643 rheumatoid arthritis
and 321 IBD patients, 1109 of whom were
treated with azathioprine, and found an 11-fold
excess of NHL and fivefold excess of squamous
cell skin cancer.37

The fact that three of our NHL cases were
intestinal is also compatible with the eVects of
immunosuppression, as the gastrointestinal
system is the second most frequent site of
immunosuppression related NHL.38–40 Of note,
most non-transplant studies have demon-
strated that immunosuppression related NHL
does not show the same predilection for the
brain as those in transplant recipients. Further-
more, in the setting of immunosuppression, it
is interesting to note that Crohn’s tissue
homogenates have been reported to induce B
cell lymphomas in athymic mice suggesting, at
least in experimental animals, a link between
Crohn’s disease, immunosuppression, and ma-
lignant lymphoma.41 In addition, three of our
four cases were large cell diVuse B cell lympho-
mas, which are by far the commonest type of
immunosuppression induced lymphoma
described.42

Because immunosuppressed IBD patients
have an increased susceptibility to infection,
particularly from Ebstein-Barr virus, cytome-
galovirus, and herpes zoster,12 malignant trans-
formation secondary to pre-existing viral infec-
tion has been postulated to explain the short
induction period. Of note, our second patient
had mucosal evidence of superimposed cyto-
megalovirus infection preceding the develop-
ment of colonic lymphoma. Data linking
Helicobacter pylori infection with the develop-
ment of low grade B cell gastric lymphoma,
with regression of lymphoma following eradi-
cation of the organism, illustrate how antigenic
stimulation secondary to infection can result in
growth and possibly development of
lymphoma.43 Because a 59-fold excess of NHL
among our immunosuppressive group is cer-
tainly not typical of immunosuppression re-
lated NHL reported in other non-transplant
patients, and the number of cases is small, the
possibility of a type II error cannot be
discounted. However, this would not explain
the fact that all NHL cases occurred only in
patients who received immunosuppressive
drugs.

While two of our cases occurred in patients
receiving azathioprine, the remaining cases
occurred in patients receiving low dose metho-
trexate, one of whom subsequently received
cyclosporin. Cyclosporin treatment of other
autoimmune diseases has been found to cause
a slight increase in the incidence of NHL to
approximately 0.3%,44 45 while cases of NHL
have been reported in patients with rheumatoid
arthritis receiving low dose weekly
methotrexate,46 47 including a report of
Ebstein-Barr virus associated lymphoma which
resolved after discontinuation of low dose
methotrexate.48 However, prior to our experi-

ence, NHL has not been reported in IBD
patients treated with either of these agents or in
patients with rhematoid arthritis treated with a
combination of methotrexate and
cyclosporin.49 While this may reflect the
relatively low malignant potential of these
agents compared with azathioprine, the power
of any study necessary to detect an increased
risk is limited by the relatively small numbers of
patients who receive these agents in contrast
with azathioprine, as well as the relative lack of
follow up, particularly in the case of UC
patients who often undergo proctocolectomy
within months of commencing cyclosporin.
However, development of NHL in two of 31
IBD patients who received methotrexate
therapy is worrying and suggests that for a
small cohort of IBD patients, the combination
of an underlying aggressive “autoimmune” dis-
ease and immunosuppressive therapy may be
more significant in the development of lym-
phoproliferative disease than previously appre-
ciated. For example, all four rheumatoid
arthritis patients who developed lymphoprolif-
erative disease following infliximab therapy had
also received oral methotrexate, including two
patients who had received azathioprine therapy
prior to referral for infliximab.15 Similarly, both
Crohn’s disease patients who developed NHL
following infliximab infusions had also received
azathioprine for refractory disease.15 While the
numbers of reported cases are small relative to
the vast number of patients who have received
immunosuppressive drugs to date, the possi-
bility exists that cumulative exposure to a single
or multiple immunosuppressive agents may
combine in a small subset of patients with
aggressive disease to significantly increase their
risk of NHL. It is therefore prudent to observe
IBD patients whose disease requires treatment
with immunosuppressive agents, including
azathioprine, methotrexate, cyclosporin, and
infliximab, for the development of NHL

In conclusion, despite the small power of our
study, we detected four cases of NHL in IBD
patients who received immunosuppressive
therapy. While acknowledging that underlying
IBD may be a significant causal factor in the
development of intestinal NHL, our experience
demonstrates that azathioprine therapy, as well
as methotrexate and cyclosporin, may not only
have predisposed to, but also accelerated the
development of NHL in these IBD patients.
Although the relative risk of NHL in IBD
patients receiving immunosuppressive therapy
is high, the overall absolute risk of IBD patients
in our cohort developing NHL remains quite
small at 0.06% per patient-years. Thus the risk
of NHL must be weighed against the improved
quality of life and clinical benefit immunosup-
pressive therapy provides for IBD patients.

1 Hoover R, Fraumeni JF. Risk of cancer in renal-transplant
recipients. Lancet 1973,ii:55–7.

2 Kinlen LJ, Sheil AGR, Peto J, et al. Collaborative United
Kingdom-Australasian study of cancer in patients treated
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