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Adverse events of drug therapy

The treatment of inflammatory bowel disease aims to induce and maintain disease remission, avoid complica-
tions, and restore quality of life. The treatments include the use of immunosuppressants and biological therapy.
Despite the effectiveness of these treatments in controlling disease activity and in limiting complications, there
remains an increased risk of developing malignancies.

A 70-year-old male patient with ulcerative colitis who had pancolitis was initially treated with mesalazine. In 2010,
the medication was changed to azathioprine due to clinical disease activity. The patient demonstrated clini-
cal and endoscopic response to the medication, but presented recurrent facial lesions identified as non-mela-
noma skin cancer in 2014, 2015, and 2016. Azathioprine was discontinued and anti-TNF therapy was started,
but no satisfactory clinical or endoscopic response was observed. The patient developed hematuria and a ure-
ter tumor was found with subsequent ureteronephrectomy. Moreover, the patient underwent total colectomy
with ileostomy as a treatment for refractory ulcerative colitis.

Immunosuppressive therapy can facilitate the development of malignant neoplasms, accelerate tumor growth,
and favor the onset of metastases. The types of tumors most associated with its use are lymphoproliferative
tumors and non-melanoma skin cancer. The benefits of adequate control of inflammatory bowel disease are
clear and the use of immunosuppressants should not be limited by these potential adverse outcomes; how-
ever, the risk-benefit profile of immunosuppression should always be assessed on a case-by-case basis.

Azathioprine ¢ Biological Therapy ¢ Immunosuppressive Agents ¢ Inflammatory Bowel Diseases
Skin Neoplasms
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Background

Ulcerative colitis (UC) is a chronic inflammatory condition char-
acterized by continuous inflammation of the colon, which af-
fects the rectum and progresses continuously to a variable
extent into the colon and causes considerable reduction in pa-
tients’ quality of life [1,2]. The exact etiology is unknown and
the disease arises from an interaction between genetic and
environmental factors [1,2].

Medical treatment is based on the degree of colonic involve-
ment and course, response to previous medications, and the
presence of inflammatory activity and extra-intestinal man-
ifestations [1]. The medications prescribed are aminosalicy-
lates, immunosuppressants, and biological therapies, consist-
ing of anti-TNF and anti-integrin agents [2]. Inmunosuppressive
agents such as thiopurines are indicated for maintenance of
remission in patients with previously moderately to severely
active UC in remission due to corticosteroid induction [2].
Anti-TNF therapy, such as infliximab agents, is recommended
in patients with moderately to severely active UC for induc-
tion and maintenance of remission [2]. Infliximab is a chime-
ric monoclonal antibody directed against tumor necrosis fac-
tor a, which acts by neutralizing its biologic activity, leading
to disease control [3].

The main complications of prolonged immunosuppressive ther-
apy are the increased risk of infections and malignancies [4,5].
Immunosuppressive therapy can promote the development
of malignant neoplasms, accelerate tumor growth, and favor
the onset of metastases [6]. Mechanisms involved include de-
creased immune surveillance of emerging cancer cells, the po-
tentiation of oncovirus action, and the direct carcinogenic ef-
fect of some medications such as azathioprine [5,6]. Therefore,
the benefit-risk profile of immunosuppression should be as-
sessed on a case-by-case basis.

Here, we describe a patient with refractory UC who devel-
oped non-melanoma skin cancer while receiving immunosup-
pressive therapy, and we present a literature review on the
subject. The study was approved by the local Research Ethics
Committee (protocol: 85672218.1.0000.5411) and the patient
provided written informed consent.

Case Report

A 70-year-old white man was diagnosed with UC at 46 years
of age. At the time of diagnosis, in 1995, he presented with
bloody diarrhea, abdominal pain, anemia, and weight loss and
was started on treatment with mesalazine, showing clinical
and endoscopic remission. In 2010, the patient presented clin-
ical and endoscopic activity and the medication was replaced
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by azathioprine, with adequate response (Mayo 1 endoscopic
score). In May 2014, the patient presented with an elevated
and ulcerated lesion in the nose, measuring 1.5 cm in diame-
ter, consistent with a moderately differentiated squamous cell
carcinoma (SCC). New SCCs were removed in December 2014,
December 2015, and April 2016. At that time, the patient was
asymptomatic, presenting with mild endoscopic disease ac-
tivity (Figure 1) and, due to control of the inflammatory pro-
cess, the azathioprine was changed to mesalazine based on
the risk of non-melanoma skin cancer recurrence.

One year after the change in medication, in April 2017, the pa-
tient returned, presenting with bloody diarrhea (>6x/d), mod-
erate abdominal pain, weight loss >10%, CRP 6.0 mg/dl
(<1.0 mg/dl), and hemoglobin 9.3 g/dl (13.5-17.5 g/dl), clas-
sified as severe disease activity. Colonoscopy demonstrat-
ed severe disease activity throughout the colon (Figure 2).
The patient showed no improvement with this therapy, and
induction treatment using infliximab 5 mg/kg was prescribed.
After the first dose of infliximab, he showed significant clin-
ical improvement in symptoms. Six months after the start of
infliximab therapy and 2 weeks after corticosteroid tapering,
he returned, presenting with bloody diarrhea 15-20 times per
day, abdominal pain, urgency and fecal incontinence, nausea,
vomiting, asthenia, arthralgia, and CRP 8.5 mg/dl (<1.0 mg dl),
consistent with severe clinical activity, which was confirmed
by endoscopy (severe endoscopic disease activity, Figure 3).
The patient was hospitalized, and a new skin lesion was di-
agnosed in the temporal region of the face, identified as SCC,
which was removed (Figure 4). At this time, total colectomy
was indicated as the definitive treatment for UC, but the pa-
tient declined. In 2018 the patient entered a clinical trial to re-
ceive anti-integrin therapy, without adequate clinical response.
The patient presented with microscopic hematuria and a few
months later, was diagnosed with right ureter cancer. The pa-
tient underwent ureteronephrectomy to treat the ureteric tu-
mor and total colectomy to treat the UC (see Figure 5).

Discussion

Patients with IBD are at increased risk for developing cer-
tain types of tumors compared to the general population [4].
Patients with UC are at increased risk of developing leukemia
and liver and biliary tract cancer; and Crohn’s disease (CD) pa-
tients are at increased risk of developing cancer in the gastro-
intestinal tract, lung, and bladder, as well as lymphoma and
non-melanoma skin cancer [4].

Non-melanoma skin cancer is the most common cancer world-
wide, with increased incidence in recent years, especially in
people over the age of 80 years [7], and squamous cell carci-
noma and basal cell carcinoma are the most common in IBD
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Figure 1. Colonoscopy performed in April 2016 showing mild edema and erythema throughout the colon, consistent with mild
endoscopic activity (Mayo endoscopic subscore of 1).

patients [4]. Advanced age [4] and thiopurine exposure [8] are
the main risk factors for these tumors. The CESAME study [9]
observed that both current use (HR: 5.9; Cl 95%: 2.1-16.4;
p=0.0006) and previous use of thiopurine (HR: 3.9; Cl 95%:
1.3-12.1; p=0.02) were associated with increased risk of skin
cancer in IBD patients, suggesting that DNA damage and gene
mutations can persist even after discontinuation of medica-
tion; therefore, the use of thiopurine is not recommended in
patients over 60 years of age. In addition, patients should be
advised to use sunscreen daily as soon as IBD is diagnosed
and to have annual skin examinations [4].

Thiopurines act on T lymphocytes, disabling key processes re-
lated to the inflammatory response [10]. In CD4+ T lympho-
cytes, azathioprine acts on Rac 1, a GTPase essential for intes-
tinal T cell activation, which plays an important role in various
cellular processes such as growth, differentiation, and cell
movement. Random incorporation of this GTPase into DNA
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can lead to sequence errors, which can lead to complications
such as liver toxicity and tumor development and growth [10].

In the present reported case, the most appropriate medica-
tion for the treatment was biological therapy, but access to
biological therapy for UC patients is restricted in Brazil. In ad-
dition, the patient presented with other risk factors for the
development of non-melanoma skin cancer, such as previous
exposure to solar radiation, advanced age, and white race,
as well as a deficit in immune surveillance as a result of IBD.
Although aware of the patient’s cancer risks and the recom-
mendations of guidelines that contraindicate the use of thio-
purines in patients over age 60 years [4], our patient started
using the medication due to the lack of other available treat-
ments. Furthermore, he refused to undergo surgery, and the
moderate-active disease required an efficient treatment.
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Figure 2. Colonoscopy performed in May 2017 showing fibrin-coated ulcerations, friability and spontaneous bleeding, consistent with
pancolitis with severe endoscopic disease activity (Mayo endoscopic subscore of 3).

Renal cell carcinoma is the most common adult renal can-
cer and the most lethal of the urological malignancies [11].
Infliximab has been indicated for the treatment of renal cell
carcinoma, as well as in immunotherapy-resistant or refracto-
ry tumors [12]. Wauters and colleagues [13] conducted a ret-
rospective cohort study comparing the risk of renal cell carci-
noma in IBD patients exposed to anti-TNF therapy versus no
anti-TNF exposure, and concluded that there was no increased
risk related to the medication. In contrast, thiopurine use was
found to be associated with a higher risk of urinary tract can-
cer in the CESAME cohort study [14].

Tumor necrosis factor presents a dual and antagonistic effect on
tumor progression [15]. It can stimulate apoptosis through the
caspase pathway and induce tumor necrosis. However, it can fa-
cilitate survival and proliferation of neoplastic cells through the
NF-xB cascade. Thus, the effect of anti-TNF therapy on tumori-
genesis in chronic inflammatory diseases is difficult to predict.
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A systematic review including 23 RCTs of TNFo antagonists in
IBD showed that there was no significant increase in risk of
malignancy (20/4442) when compared to placebo (16/2778),
a finding which is corroborated by data from registry studies
and real-world observational studies [16]. However, there is
conflicting evidence on whether TNFa antagonists are associ-
ated with an increased risk of melanoma [16].

There is limited data on the risk of malignancy with newer bi-
ologics, including vedolizumab and ustekinumab, in patients
with IBD. Regarding vedolizumab, a selective a4f7 integrin
antibody, data from 5 studies showed that the malignancy
risk was low (<1%) [17,18]. The majority of the patients who
developed cancer reported previous use of thiopurines and
anti-TNF agents. Decreased immune surveillance as a conse-
quence of inhibition of leukocyte traffic is a concern for the
development of gastrointestinal tract neoplasms. Similarly,
studies with ustekinumab, a monoclonal antibody against
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Figure 3. Colonoscopy performed in October 2017 showing fibrin-coated ulcerations, edema, erythema, friability, and spontaneous
bleeding, consistent with pancolitis with severe endoscopic activity (Mayo endoscopic subscore of 3).

interleukin-12 and -23, did not show an increased risk of can-
cer in exposed patients [19,20]. In psoriasis, in a case-con-
trol analysis of the PSOLAR registry (Psoriasis Longitudinal
Assessment and Registry) of 12 090 patients, treatment with
ustekinumab was not associated with increased odds of ma-
lignancy versus no exposure [21].

Long-term extension studies of tofacitinib, a small-molecule in-
hibitor, in patients with UC and rheumatoid arthritis showed
there was no significant increase in risk of malignancy in exposed
patients [16]. However, registry studies and large real-world ob-
servational studies of tofacitinib in UC are not yet available.

Regarding cancer recurrence or appearance of a new tumor and
use of immunosuppressive therapy, a retrospective study [22]
analyzed 333 patients divided into 4 groups: anti-TNF mono-
therapy (n=50), combined therapy (anti-TNF with methotrex-
ate or azathioprine) (n=52), methotrexate or azathioprine
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monotherapy (n=78), and patients not exposed to any immuno-
suppression (control group, n=149). No increased risk of de novo
or recurrent cancer was observed in any of the groups analyzed.

The patient in the present case report continued thiopurine use,
even after the onset of the first skin cancer in 2014. The use of
thiopurine should be avoided for non-melanoma skin cancer,
and the use of anti-TNF with or without methotrexate would
be an option. Patients presenting with melanoma should avoid
anti-TNF exposure.

In general, the use of aminosalicylates, nutritional therapy, and
local corticosteroids appears to be safe in IBD patients with
previous history of cancer, and the use of anti-TNF, methotrex-
ate, systemic corticosteroids, and/or surgery should be con-
sidered in moderate-to-severe disease [4]. For all tumors, it is
recommended to wait 2-5 years after the end of tumor treat-
ment for reintroduction of immunosuppressive therapy [4].
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Figure 4. (A) Elevated nodular lesion in the right temporal region (October 2017). (B) Appearance after surgical resection of the skin
lesion. (C) Histology with findings consistent with squamous cell carcinoma (2.5x magnification).

Ulcerative colitis
diagnose

Ureter cancer (October 2018)
Ureteronephectomy and total
colectomy (November 2018)

Severe disease
activity (April 2017)

Disease activity

Squamous cell carcinoma
(May 2014, December 2014,
December 2015, April 2016)

Squamous cell
carcinoma (October 2017)

Mesalazine suspension and Azathioprine Infiximab introduction Clinicalstudy protocol with
azathioprine introduction suspension (April 2017) anti-integrin (June 2018)
Mesalazine
introduction
Figure 5. Patient medical history timeline.
Immunosuppressant drugs are vital tools in the therapeutic = Conclusions

arsenal of IBD, but studies have showed an increased inci-
dence of malignant neoplasms with these medications. Thus,
the benefit of clinical efficacy must be balanced against the
risks of infection and malignancies, taking into account the
patient’s own tumor risk factors. In the case of non-melanoma
skin cancer, a previous history of skin cancer and significant
exposure to ultraviolet rays should be taken into account, and
sun protection in addition to regular visits to the dermatolo-
gist should be encouraged.
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Patients with IBD are at increased risk of developing malig-
nant neoplasms. The use of immunosuppressive therapy such
as thiopurines and anti-TNF therapy can facilitate the develop-
ment or the recurrence of tumors, such as lymphoproliferative
and urinary tract tumors and melanoma and non-melanoma
skin cancer. The benefits of adequate control of IBD are clear
and their use should not be limited by these potential adverse
outcomes; however, the risk-benefit profile of immunosup-
pression should always be assessed on a case-by-case basis.
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