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Chapter 8
Cancer Risks and Screening with Current 
and Emerging Drug Therapies 
in Inflammatory Bowel Diseases

Helen Lee, Yecheskel Schneider, and Gary R. Lichtenstein

 What’s the Risk of Lymphomas in the General Population?

The two main categories of lymphomas, cancers of the immune system, are non- 
Hodgkin’s lymphoma (NHL) and Hodgkin’s lymphoma (HL). HL arises from 
mature B cells, while NHL can come from mature B, T, and/or NK cells [1, 2]. 
NHL, the seventh most common cancer in the USA, occurs more frequently than 
HL, but together they account for about 5% of new cancers diagnosed in the USA 
annually [1–3]. The National Cancer Institute’s Surveillance, Epidemiology, and 
End Results (SEER) Program estimates that there will be 74,680 new cases of NHL 
in the USA in 2018, accounting for 4.3% of all new cancers, and 19,910 (3.3%) 
estimated deaths from all cancers (see Table 8.1) [3]. SEER estimates that there will 
be 8500 new cases of HL diagnosed in the USA in 2018 accounting for 0.5% of new 
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cancers and 1050 estimated deaths from HL or 0.2% of all cancer deaths [3]. Some 
risk factors for NHL include older age (median age of diagnosis is 67 years old), 
race (Caucasian >black), gender (slight predominance in males over females), 
inherited or acquired immunocompromised status (patients with human immunode-
ficiency virus, organ transplant, or autoimmune disorder or on immunosuppres-
sants), and infections (Epstein-Barr virus, HTLV-1, HIV, Helicobacter pylori, 
hepatitis C, human herpesvirus 8) [1, 3]. The estimated lifetime risk for developing 
NHL is 2.1% [3]. Some risk factors for HL include race (Caucasian, black), age 
(young adults between 20 and 34 years old; median age of diagnosis is 39-SEER), 
gender (males over females), and presence of an inherited or acquired immunocom-
promised condition similar to the risk factors for NHL [2–4]. The estimated lifetime 
risk for developing HL is 0.2% [3].

 Does Having IBD Increase a Patient’s Risk for Lymphoma?

Although some earlier observational studies that were conducted largely at referral 
centers reported there was an associated increased risk for lymphoma among 
patients with IBD, several population-based studies later revealed that the risk of 
lymphomas for IBD patients who are not on immunosuppressive therapies is similar 
to the general population [5–16]. In 2000, Loftus et al. published the results of a 
population-based cohort study on IBD patients diagnosed between 1940 and 1993 in 
Olmsted County, Minnesota, before the advent of immunomodulators and biologic 
therapies to assess whether those patients with IBD had a higher risk for NHL [17]. 
They found that the absolute risk was negligible at 0.01% per person-year [17]. A 
subsequent retrospective cohort study by Lewis et  al. in 2001 using the General 
Practice Research Database (GPRD) from the UK reached a similar conclusion 
[18]. The GPRD was felt to be representative of the country’s entire population [18]. 
The study included over 16,000 patients with IBD and compared them to greater 
than 60,000 matched control patients without IBD to determine if there was a 

Table 8.1 Epidemiology of NHL and HL [3]

NHL HL

Prevalence compared to other types of cancer in the USA #7 #26
Estimated new cases in 2018 (%) 74,680 (4.3) 8500 (0.5)
Estimated deaths in 2018 (%) 19, 910 (3.3) 1, 020 (0.2)
Lifetime risk (%) 2.1 0.2
New cases per 100,000 people per year (between 2011 
and 2015)

19.4 2.5

New deaths per 100,000 people per year (between 2011 
and 2015)

5.7 0.3

Source: Surveillance, Epidemiology, and End Results (SEER) Program. https://seer.cancer.gov/
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greater incidence of NHL or HL in patients with IBD [18]. They found that the rela-
tive risk (RR) of lymphoma (either NHL or HL) in IBD patients compared to 
matched controls was not statistically significant with RR of 1.2 and 95% confi-
dence interval (CI) of 0.7–2.1 [18]. Another large population-based study from 
Sweden that included more than 47,000 patients with IBD with prospectively col-
lected data found that the standardized incidence ratio of lymphomas was 0.8 with 
95% CI of 0.5–1.3 in patients with UC and 1.3 with 95% CI of 0.8–2.0 in patients 
with Crohn’s [19].

There were two population-based studies that showed different conclusions. One 
from Manitoba, Canada, found that there is an increased risk of lymphoma in male 
Crohn’s patients, while another study from Florence, Italy, noted an increased risk 
of HL in patients with ulcerative colitis [20, 21]. However, these conflicting findings 
were not confirmed by other population-based studies.

Based on the large amount of evidence amassed from several population-based 
studies conducted in the past two decades, having IBD likely confers an insignifi-
cant to no increased risk for lymphoproliferative diseases [22–25].

 What’s the Risk of Skin Cancers in the General Population?

Melanomas and nonmelanoma skin cancers (NMSC) are the two main categories of 
cancer of the skin. Melanoma, cancer of melanocytes, is the fifth most common type 
of cancer in the USA [3]. According to SEER, the estimated number of new mela-
noma cases in 2018 is 91,270 which accounts for 5.3% of all cancers [3]. A similar 
estimated number of new cases of melanoma-in-situ will be diagnosed (87,290) in 
2018 [26]. The estimated number of deaths from melanoma in 2018 is 9320 or 1.5% 
of all cancer deaths [3]. 2.3% of population will be diagnosed with melanoma in 
their lifetime [3]. Risk factors for melanomas include male gender, fair complexion, 
older age, cumulative exposure to ultraviolet light, history of sunburns, family or 
personal history of melanomas, presence of multiple atypical large nevi, congenital 
melanocytic nevi, certain geographic locations (highest incidence in New Zealand 
and Australia where the ozone layer is the thinnest), presence of mutation or dele-
tion of cyclin-dependent kinase inhibitor 2A (CDKN2A), and/or presence of a vari-
ant melanocortin-1 receptor (MC1R) that produces melanins that are not 
sun-protective [3, 27, 28].

Although NMSC is the most commonly occurring cancer, its exact incidence in 
the USA is not clear as this information is not currently routinely collected and 
recorded in cancer registries [28]. There is an estimated annual incidence of at 
least 1.5–2 million cases of NMSC in the USA though that is likely an underesti-
mate. One study estimated the total number of NMSC in the USA in 2012 to be 
greater than five million after analyzing administrative data from Centers for 
Medicare & Medicaid Services Physicians Claims database and population-based 
data from National Ambulatory Medical Care Survey database [28, 29]. NMSC 
encompasses both basal cell skin cancers and squamous cell skin cancers [28]. The 
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majority of NMSC are basal cell skin cancers (70–80%), while squamous cell skin 
cancers comprise much of the remaining NMSC [28]. It is estimated that 20% of 
Americans will develop a skin cancer in their lifetime [30, 31]. Risk factors for 
developing NMSC are similar to melanomas, including cumulative and childhood 
ultraviolet light exposure, geographic location (relative to ozone layer thickness), 
older age, male gender, fair complexion, presence of certain skin conditions (xero-
derma pigmentosum, epidermodysplasia verruciformis, nevoid basal cell cancer 
syndrome), exposures to ionizing radiation, immunosuppressed status, human 
papillomavirus infection, and chemical carcinogens like tobacco and arsenic [28, 
31, 32].

 Does Having IBD Increase a Patient’s Risk for Skin Cancers?

IBD appears to be a risk factor for melanomas independent of immunomodulator 
(IMM) and biologic therapy exposure. A meta-analysis of 12 studies which included 
a total of 172,837 patients and 179 cases of melanoma diagnosed between 1940 and 
2009 by Singh et al. in 2014 found that there is a 37% increased risk of melanoma 
in patients with Crohn’s disease and ulcerative colitis over the general population 
[33]. The increased risk was seen in cohort studies predating the use of immuno-
modulators and anti-tumor necrosis factor alpha therapy as well as in subgroup 
analysis where hospital-based studies were excluded leaving only population-based 
cohorts [33]. Extensive disease was noted to be a possible risk factor for melanoma 
among patients with IBD [34].

Patients with IBD are not likely to be at increased risk for NMSC over the gen-
eral population if they have not had exposure to immunomodulators or biologic 
therapies [35]. Although there were few cohort studies that noted an association 
between IBD and NMSC, they either did not account for the confounder of expo-
sure to IMM like thiopurines or increased healthcare utilization [9, 35–39]. One 
study did note that there may be an increased risk for basal cell skin cancer in cer-
tain group of IBD patients; males younger than age 50 with Crohn’s disease were 
found to have a threefold increase risk of NMSC compared to those without IBD 
[38].

 The Risk of Lymphoproliferative Disorders After Exposure 
to Thiopurines and Anti-TNF Alpha Therapies

One of the greatest concerns when using immunomodulators or biologics for the 
treatment of inflammatory bowel disease, whether alone or in combination, is the 
concern regarding the risk of lymphoma. Although effective at inducing or main-
taining remission, the risk of lymphoma may impose significant concern on both the 
patient and the physician when selecting a therapy. In particular, combination 
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therapy with a thiopurine and an anti-TNF agent may carry a greater risk than when 
each individual agent is used alone. Much of the data we have examining the risk of 
lymphoma for individuals receiving therapy for their IBD relies on individual cohort 
studies and meta-analyses of these studies.

 Thiopurines

A large nationwide cohort study from France, by Lemaitre et al., examined the risk 
of lymphoma for individuals on thiopurines and found that the risk of lymphoma 
was increased in those exposed to thiopurine monotherapy compared to those unex-
posed to thiopurine or anti-TNF agents, with an adjusted hazard ratio of 2.6 [40]. 
Another cohort study examining nationwide data in the USA over a 10-year period 
for individuals with ulcerative colitis treated with thiopurines found that patients on 
thiopurine had a fourfold increase in the risk of lymphoma while in therapy, com-
pared to individuals not exposed, and this risk increased with ongoing use of the 
medication [41]. Additionally, a meta-analysis looking at the risk of lymphoma in 
individuals with IBD on thiopurines found an increased risk of lymphoma in those 
taking thiopurines, compared to those unexposed to medication. It found that the 
risk did not persist after discontinuation of therapy. Additionally, the risk was great-
est in those over the age of 50 or men under the age of 35. Additionally, the meta- 
analysis found that the risk increased after one year of thiopurine use, but it was not 
increased when the duration of use was less than one year [42]. Thiopurines, either 
alone or in combination with anti-TNF therapy, may also be associated with the risk 
of developing Hepatosplenic T-cell lymphoma (HSTCL), a rare but aggressive lym-
phoma with a high risk of mortality. A systematic review of 36 reported cases of 
patients who developed HSTCL found that most patients were men, were younger 
than 35 years of age, and had received either thiopurine monotherapy or thiopurine 
combination therapy with an anti-TNF agent. Overall, the use of thiopurines does 
appear to be associated with a small but increased risk of lymphoma. This risk does 
appear to decrease overtime after discontinuation of the medication.

 Anti-TNF Agents

The literature regarding the risk of anti-TNF therapy and the development of lym-
phoma has been conflicting. Data from the Crohn’s Therapy, Resource, Evaluation, 
and Assessment Tool (TREAT™) Registry did not find an increased risk of lym-
phoma for individuals treated with infliximab therapy alone [43]. In addition, a 
large nationwide cohort study in Denmark found that exposure to an anti-TNF agent 
was not associated with an increased risk of lymphoma [44]. However, in the cohort 
study from Lemaitre et al., the risk of lymphoma for those who received anti-TNF 
therapy, compared to those who were unexposed to anti-TNF therapy or 
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thiopurines, was increased, with an adjusted hazard ratio of 2.41 [40]. This risk was 
slightly lower for those who received anti-TNF monotherapy, as opposed to those 
who received thiopurine monotherapy. At this time, it is difficult to say whether 
anti-TNF therapy alone is associated with an increased risk of lymphoma; however, 
any such risk would likely be small and less than the risk of lymphoma when 
exposed to thiopurines.

 Combination Therapy of a Thiopurine with an Anti-TNF

In the study by Lemaitre et al., the risk of lymphoma was greatest when exposed to 
combination therapy with a thiopurine and anti-TNF, with an adjusted hazard ratio 
of 6.11 [40]. Another study examining data in the USA from 1996 to 2009 and 
including 16,023 patients with IBD found that combination therapy of anti-TNF 
with thiopurine was associated with an increased risk [45]. A meta-analysis from 
2010 examined the risk of lymphoma for individuals who had received an immuno-
modulator and an anti-TNF agent for the treatment of Crohn’s, including 26 studies 
in their analysis, with 8905 patients and 1178 patient-years of follow-up. The 
authors found that the use of combination therapy was associated with a small but 
increased risk of lymphoma, with a standardized incidence ratio of 3.23 [46]. 
Notably, combination therapy has also been seen in individuals who have developed 
HSTCL, as mentioned above in the thiopurine subsection. Combination therapy 
may be associated with an increased risk of lymphoma, greater than the risk of thio-
purines or anti-TNF therapy alone.

 Additional Therapies

 Methotrexate

There are no adequately powered studies specifically examining the risk of lym-
phoma in patients with inflammatory bowel disease receiving methotrexate. One 
study by Farrell et al. studied 782 patients with IBD, 238 of whom had received 
immunosuppressive therapy. Two of four patients who developed lymphoma had 
previously received methotrexate, either alone or in combination with cyclosporine 
[47]. However, given the limited data regarding the risk of lymphoma for individu-
als on methotrexate, it is difficult to draw a conclusion regarding the risk based on 
this one study.

 Tofacitinib

Tofacitinib, a small molecule JAK-kinase inhibitor, approved by the Food and Drug 
Administration for UC and for rheumatoid arthritis, has limited data evaluating the 
risk of malignancy for patients with IBD.  Data pooled from studies evaluating 
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tofacitinib for individuals with rheumatoid arthritis and did not show an increased 
risk of lymphoma for those on therapy when compared to standardized incidence 
ratios from the Surveillance, Epidemiology and End Results data [48]. In the ran-
domized controlled trial evaluating tofacitinib for the treatment of UC, there was 
one reported lymphoma [49, 50]. Data examining the risk of lymphoma for indi-
viduals with rheumatoid arthritis on Tofacitinib have found the rate of lymphoma to 
be within the expected range of patients with moderate-to-severe rheumatoid arthri-
tis [48]. Additional studies are needed in the future to better evaluate the risk of 
lymphoma for individuals with IBD who are receiving this medication.

 Ustekinumab

Ustekinumab which is a monoclonal antibody directed against the p40 component 
of the interleukins 12 and 23 is currently approved for the treatment of Crohn’s 
disease. Data focusing on the lymphoma risk is limited to randomized controlled 
studies evaluating the efficacy of the medication for the treatment of Crohn’s dis-
ease, which have not shown an increased risk of lymphoma [51]. To date, there are 
no large cohort studies in patients with IBD which have evaluated the risk of lym-
phoma for individuals receiving this therapy.

 Vedolizumab

Vedolizumab is a selective anti-integrin, which targets alpha4-beta7 and is approved 
for both UC and Crohn’s disease. A large prospective cohort study evaluating the 
safety of vedolizumab for one year of use in 294 patients did not reveal any incident 
lymphomas [52]. A systematic review including 2830 patients exposed to vedoli-
zumab also did not reveal an increased risk of lymphoma [53].

 The Risk of Skin Cancer After Exposure to Thiopurines 
and Anti-TNF Alpha Therapies: Discordant Results

 Anti-TNF Alpha Therapies

 Melanoma

There were a few retrospective studies that seem to indicate that use of anti-TNF 
alpha therapies is linked to an increase risk for developing melanomas [39, 54]. In 
their 2012 retrospective study, Long and her colleagues analyzed data from an 
insurance claims database and showed that there was an increased incidence of 
melanoma (IRR 1.29 with 95% CI 1.09–1.53) in IBD patients who used biologics, 
especially those with Crohn’s disease (IRR 1.45 with 95% CI 1.13–1.85, adjusted 
HR 1.28 with 95% CI 1.00–1.64) [39]. Querying the Food and Drug Administration 

8 Cancer Risks and Screening with Current and Emerging Drug Therapies…



102

(FDA) Adverse Event Reporting System, McKenna et al. also noted that there was 
an increased odds of melanoma for IBD patients on anti-TNF monotherapy and for 
those who received combination therapy with thiopurines [54].

However, there is an equally if not stronger and more compelling collection of 
data to show that there is no increased risk for melanomas in patients exposed to 
anti-TNF therapy. A population-based cohort study from Denmark in 2012 that 
included more than 56,000 IBD patients who were followed for a median of 
3.7  years found no increased risk for any cancers including melanomas [44]. 
Another population-based study of IBD patients in Olmsted County, Minnesota, 
diagnosed between 1940 and 2004 by the Mayo Clinic researchers reported no 
cases of melanoma were found in patients treated with anti-TNF inhibitor [55]. The 
TREAT registry’s prospectively collected data also revealed that there is no increased 
incidence of melanoma in Crohn’s patients treated with infliximab when compared 
to other treatment groups and the SEER database [43].

 NMSC

There are also conflicting results on whether use of anti-TNF inhibitors increases 
the risk of NMSC. A 2–3-fold increase in risk was observed in Crohn’s patients who 
had recent (≤90 days) or persistent (>365 days) use of TNF monotherapy or combi-
nation therapy [37]. Although a subsequent study by Long and colleagues using a 
different insurance claims database in 2012 came to the opposite conclusion, there 
was no increased risk after all [39]. An increased risk for NMSC was also found in 
a query of the FDA Adverse Event Reporting System for anti-TNF inhibitors [54]. 
Interestingly, a meta-analysis that pooled data from randomized control trials for 
adalimumab in patients with Crohn’s disease found no increase in NMSC risk on 
TNF monotherapy SIR 1.2 with 95% CI 0.39–2.80 [56].

After reviewing the available data, the risk of either melanomas or NMSC in IBD 
patients is not likely to be increased above the general population after exposure to 
anti-TNF alpha therapy as it was previously believed to be [57]. It should be noted 
that some older studies did not distinguish between patients on anti-TNF therapy 
who had prior exposure to antimetabolite therapy versus those who were naïve to it. 
The use of prior antimetabolite therapy is a known risk factor for the development 
of NMSC.

 Thiopurines

 Melanomas

There are very few studies to address the question of whether thiopurines increase 
the risk for melanoma development. Prospectively collected data from Cancers Et 
Surrisue Associé aux Maladies inflammatories intestinales En France (CESAME) 
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cohort showed that there was no associated increased risk for melanomas in patient 
who were receiving thiopurines (SIR 1.09 with 95% CI 0.13–3.94), and interest-
ingly, it also showed that there was no increase in risk for patients who had previ-
ously been exposed to thiopurines [58]. Long and colleagues’ retrospective study 
examining insurance claims data also noted no increased risk for melanoma in 
IBD patients on thiopurines (OR 1.10 with 95% CI 0.72–1.67) [39]. On the other 
hand, Yadav and colleagues observed an association between melanomas and the 
use of IMM, which in this study included azathioprine and 6-mercaptopurine 
among other medications [55]. When they examined the Olmsted County cohort’s 
risk, they determined that there was an IRR of 5.3 (with 95% CI 1.1–24.8) although 
it is not clear how much of that increased risk could be attributed to thiopurines 
only compared to the other IMM as the researchers did not include a breakdown 
of the frequency of exposure for each individual IMM [55]. One of the strengths 
of this retrospective study was that it had a long median follow-up of 18 years.

 NMSC

There have been multiple studies published over the past decade that clearly link 
NMSC and thiopurine exposure together [37–39, 56, 59–61]. IBD patients who take 
thiopurines have at least a twofold greater risk of developing NMSC when com-
pared to general population [37, 39, 62]. Younger age of exposure confers a greater 
risk when compared to older age of exposure [62]. We have also learned that longer 
cumulative duration of thiopurine exposure increases one’s risk for the development 
of NMSC [37, 62, 63]. Although the data is conflicting, that risk may decrease but 
is not perceived to return to baseline upon discontinuation of thiopurine therapy [55, 
61–63].

It is not clear that exposure to thiopurines leads to an increased risk for melano-
mas, but there is no doubt that thiopurine use is associated with increased risk for 
NMSC.

 Methods to Help Decrease the Risk of Skin Cancers Among IBD 
Patients

 (i) Sun-protective measures – It is recommended that IBD patients, similar to the 
general population, should engage in avoidance of artificial or natural ultravio-
let (UV) light or use a broad-spectrum sunscreen that is protective against UVA 
and UVB light with a sun protection factor (SPF) of 30 or greater [35, 64]. 
Reapplication of sunscreen should be done at least every 2 hours if continuous 
exposure to UV rays is expected [64]. Additionally, patients should routinely 
wear sun-protective clothing that cover the exposed skin as well as hats and 
sunglasses [64].
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 (ii) Skin exam – In the recently published preventative care guidelines for IBD 
patients by the American College of Gastroenterology (ACG), a skin exam 
performed by a dermatologist is recommended on initiation of immunosup-
pressive therapy [35]. Timing of subsequent skin exams for surveillance should 
then be individualized based on each patient’s risk factors [35]. The guideline 
also suggests that IBD patients maintained on thiopurine therapy who are 
50 years or older should receive skin exam to screen for NMSC based on data 
from the CESAME group that indicated there was an increased risk after that 
age. CESAME group found that before the age of 50, the incidence of NMSC 
in patients who were taking thiopurines was 0.66/1000 patient-years, while 
those who were previously on thiopurines had an incidence of 0.38/1000 
patient-years [65]. They also found that from age 50 to 65, the incidences of 
NMSC in patients who were taking thiopurines and those had been on it previ-
ously were 2.59/1000 patient-years and 1.96/1000 patient-years, respectively, 
and beyond the age of 65, the incidence was greater at 4.04/1000 patient-years 
and 5.70/1000 patient-years, respectively [65]. However, it is important for 
IBD patients to continue to receive regular skin exams even after immunosup-
pressive therapy is later discontinued since it is not clear that their risk for skin 
cancer decreases or return to a baseline population risk [35]. The recommenda-
tion for patients to receive regular skin exams, performed by a physician or 
themselves, is not based upon data from any randomized control trials, but 
given the known increased risk for skin cancer on immunosuppressive therapy, 
it makes sense to engage IBD patients in measures to allow for early detection, 
rapid referral to dermatology for diagnosis, and treatment of a skin cancer [35].

A recent cost-effective analysis for skin exams showed that they can be 
effective but costly tool for skin cancer surveillance [66]. The authors found 
that it is more cost-effective for patients to undergo a skin exam every other 
year compared to annual surveillance. The same group also showed that there 
is currently a low rate of adherence to skin cancer screening in IBD patients 
from their center. Even though 21.3% of their IBD patients had a healthcare 
encounter with a dermatologist, only 2.6% had at least one total body exam 
during the study period [67].

 (iii) Education on skin cancer risk – Patients should be informed about their indi-
vidual risk factors for developing a skin cancer and counseled on appropriate 
preventative measures [35]. One survey-based study performed at a tertiary 
care center showed that while IBD patients are generally aware of a link 
between IBD and skin cancer, they lacked knowledge pertaining to prevention, 
protection, and sun exposure practices [68]. This study highlights a crucial area 
of IBD patient care that needs further improvement. Development of better 
methods to convey important educational information regarding skin cancer 
risk and preventive measures is critical to help bridge this large gap in patient 
knowledge.
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