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Lights…

…and shadows

Cancer and inflammation
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INFLAMMATION AND CANCER HAVE A PROFOUND YET AMBIGUOUS RELATIONSHIP.
Inflammation…has pro-tumorigenic effects, but inflammatory cells also mediate an immune
response against the tumor and immunosuppression is known to increase the risk for certain
tumors. Beyaert et al. Molecular Cancer 2013, 12:98

INFLAMMATION
TUMORIGENESIS:
 Helicobacter pylori and HCV vs. gastric
and liver cancers, respectively
 lung cancer vs asbestosis and smoking
 colon cancer vs IBD
 lymphoma vs celiac disease
 NSAIDs vs incidence of cancers,
(gastrointestinal tract)
Balkwill F, Mantovani A Lancet 2001; Karin M, Greten FR Nat
Rev Immunol 2005; Rothwell PM et l Lancet 2012; Jacobs EJ et
al J Natl Cancer Inst 2012; Baron JA et al. J Natl Cancer Inst
2012; Pasche B JAMA 2013.

A. The immunosurveillance.
Burnet FM Transplant Rev 1971.

B. The “immunoediting ”: 1. elimination,
2. equilibrium, and 3. escape.
Dunn GP et al Annu Rev Immunol 2004.

C. Efficient inhibition of tumor growth
involves:
• CD8+ cytotoxic T lymphocytes
• NK cells
• IFN-γ
• TNF producing CD4+ T-helper 1 cells.
Mü ller-Hermelink N te al Cancer Cell 2008, 13:507–518.

Inflammation/citokines in tumors: TNF-alfa ?

Neoplastic promotion…

Landskron G et al J Immunol Res 2014

…and invasion
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Inflammation/citokines in tumors: TNF-alfa ?
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TNF-alfa in Colitis-associated cancer
• Tumor-promoting role in various stages of carcinogenesis.
• Related to RONs generation in IBD patients, promoting oxidative stress-mediated
DNA damage.
• Stimulates TGF-𝛽𝛽-induced EMT.
• Induces secretion of VEGF by human fibroblasts, promoting angiogenesis.
• Induces NF-𝜅𝜅B signaling, a decisive pathway in driving metastasis in a model of CAC
Murata M et al J Biomed Biotechnol 2012.
Luo L et al Cancer Cell, 2004.
Bates RC and Mercurio AM Mol Biol Cell 2003.
Danese S et al Gastroenterology 2006.

Guadagni et al. In Vivo 2007, 21: 147-162

Inflammation/citokines in tumors: TNF-alfa ???
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JCI, 2008

 TNF-α is a crucial mediator of the initiation and progression of colitisassociated colon carcinogenesis
 TNF-α may be useful in treating colon cancer in individuals with UC.

Thus explaining the controversial data arising from
the lecterature and from the clinical experiences

Guadagni et al. In Vivo 2007, 21: 147-162

Biologics LIST
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Luchetti et al. Current Drug Safety, 2016, 11, 22-34

Widest data in scientific literature, in particular in RA; strongest data on Rtx based on the
experience in NHL therapy
Approved for IBD and, of course, SpA-IBD therapy; Czp only in USA.
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There is not an increased risk when the patients have early disease and have
not previously been treated with DMARDs and/or MTX.
…caution must be exercised when interpreting these results, since the
duration of the trials included in this meta-analysis ranged from 6 months
to 12 months.
ARTHRITIS & RHEUMATISM 2011, 63, 6, 1479–1485.
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Singh JA et al., 2, 2011

p=0.27

The majority of included
RCTs were of short
duration with the median
length being six months.
Thus, all the results below
should be interpreted as
applying to a fairly short
time frame (that is a few
weeks to a few months).
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THE IMPORTANT ROLE OF THE REGISTRIES:
A.Significant number of treated pts
B.Consistent follow up (>5 yrs)

OVERALL
RISK
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Ann Rheum Dis
2013;72:79–82

TNF-I is not associated with an overall
excess of cancer in arthritis patients, but
observed increased risks of colon and
ovarian cancer need further investigation.

10.495 arthritis patients
RA, SpA, PsA) of DANBIO
database followed-up for
cancer in the Danish
Cancer Registry during
2000–2008.

280 cancers in the total DANBIO RA, vs 222.7 expected from the general population, yielding a
standardised incidence ratio (SIR) of 1.26 (95% CI 1.12 to 1.41).

IN ALL pts : slight increased SIR was observed for NHLs 2.06 (95% CI 1.11 to 3.83),
HL 4.81 (95% CI 1.20 to 19.2), non-melanoma skin cancer 1.84 (95% 1.47 to 2.31)
and lung cancer 1.47 (95% CI 1.07 to 2.03), BUT no increase in the overall cancer
risk was observed among RA patients treated with TNF-I compared to nontreated patients, except for:
 increased risk of colon cancer (HR 3.52, 95% CI 1.11 to 11.15) in TNF-I-treated
compared to non-treated RA patients
 6 cases of ovarian cancer in TNF-I-treated vs. no cases in non-treated RA patients.
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Prospective
cohort
study followed from
2001 for at least 5
years, or until 2011.
 11.767
patients
TNF-I-treated vs.
 3249 treated with
synthetic-DMARDs
(sDMARDs).

 TNF-I group: 427 solid cancers in 52.549 patient/years follow sDMARD cohort: 136 cancers in 11.672 patient-years
The unadjusted HR for TNFi compared to sDMARDs was 0.70 (95% CI 0.58 to 0.85).
 age
 male gender
 white ethnicity
 smoking
 co-morbidity
 RA severity
 prior exposure to ≥4 sDMARDs
 CYC
were associated with risk of
cancer in univariate analyses.

NO difference in the risk of
cancer for TNF-I compared to
synthetic-DMARDs exposed pts

Mercer LK, et al. Ann Rheum Dis 2015;74:1087–1093
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I. SKIN CANCER
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SKIN CANCER

Prospective national cohort established in 2001 to
monitor the safety of anti-TNF, were followed until 2008.
 11.881 pts with anti-TNF vs
 3629 pts with sDMARDs).

Skin cancers were increased among treated patients with RA.
No evidence was found that anti-TNF therapy exacerbates the risk of
Basal Cell Carcinoma (BCC) or Squamous Cell Carcinoma (SCC) but this
cannot be excluded.
Ann Rheum Dis 2012;71:869–874
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Luchetti MM, UNIVPM, Italy

BMJ 2016;352:i262
Follow up: invasive
squamous cell skin
cancer (1998-2012)
and first basal cell
cancer(2004-12).

Hazard ratios (95% CI) for:
 12.558 TNF-inhibitor
treated patients
 46.409 biologics-naive
patients
 379.666 matched general
population comparators

BASAL CELL CANCER (BCC):
 small to moderately increased risk in biologics-naïve
 no further effect of TNF inhibitors.
SQUAMOUS CELL CANCER (SCC):
Risk nearly doubled in biologics-naive patients
further 30% increase in risk among patients treated
with TNF inhibitors.

This translates to one additional
case for every 8 years of treatment
experience, assuming that this
association reflected causality..
Smoking is a confirmed risk factor
for squamous cell cancer, but lack
information of smoking status.

Biologics and cancer risk

SKIN CANCER: MELANOMA
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BMJ 2013;346:f1939

Patients with rheumatoid arthritis treated (n=10 878) or not (n=42.198) with TNF
inhibitors and matched general population comparators (n=162.743).
Follow-up: 2001-2010

 BIO-naïve : 113 first invasive melanomas vs 393 in the general
population comparator cohort= NO increased risk
 TNF-I: 38 first invasive melanomas in patients treated with TNF
inhibitors: increased risk of melanoma vs. BIO-naïve (hazard ratio 1.5,
1.0 to 2.2; 20 additional cases per 100.000 person years).
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SKIN CANCER: MELANOMA??
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Mercer LK, et al. Ann Rheum Dis 2016; 1–6.

Overall 130.315 RA pts (mean age of 58 yrs)
287 developed a first melanoma.

Dati Raschou et al,
ARTIS group, 2013?
This large European
collaborative project
did not confirm an
overall
increased
risk of melanoma
following exposure
to TNF-I
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PARTICULAR CASES 1

I. BREAST CANCER
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Raaschou P, et al. Ann Rheum
Dis 2015;74:2137–2143.

143 female TNF-I-treated patients (1999–2010) with RA and a history of breast
cancer before start of TNF-I matched 1:1 from a cohort of 1598 comparable biologicsnaive individuals.
Among patients with RA and a history of breast cancer, those who started TNFitreatment did not experience more breast cancer recurrences than patients with
RA treated otherwise.
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I. CERVICAL CANCER
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Wadström H, et al. Ann
Rheum Dis 2016;0:1–7

•9.629 TNF-I-treated
•34.984 biologics-naïve
•300.331 general
population
Follow up up from 1999 to
2012.

BIO-naïve were at greater risk of CIN 1 (HR 1.53,  Women with RA in general are
at elevated risk of cervical
1.23 to 1.89) and CIN 2–3 (HR 1.39, 1.16 to 1.66),
dysplasia.
but not of invasive cervical cancer (HR 1.09, 0.71
to 1.65) compared with the general population.
TNF-I-treated were not at increased risk of CIN 1  Compared with BIO-naive,
(HR 1.23, 0.87 to 1.74), but of CIN 2–3 (HR 1.36,
women treated with TNF-I
1.01 to 1.82) and invasive cervical cancer (HR
have increased risk of cervical
2.10, 1.04 to 4.23) compared with biologics-naive
cancer.
women with RA.
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RISK (f) DISEASE
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SpA
RA

n. 9
approved

n. 6

BIOLOGIC approved
THERAPY
IBD
• IFX
• ADA
• GOL (RCU)
• (Czp)
approved
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23.458 patients exposed to ADA in 71
global clinical trials in RA, juvenile
idiopathic arthritis, ankylosing spondylitis
(AS), psoriatic arthritis, psoriasis (Ps)
and Crohn’s disease (CD).
Ann Rheum Dis 2013;72:517–524

In RA incidence rates of NHLs were greater than
those expected in age- and sex-matched populations
In RAs and CD Non-melanoma-SC SIRs were >1,
indicating a higher number of observed NMSC cases
than expected in the general population.

Biologics and cancer risk

RISK (f) DISEASE: IBDs
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 Glucocorticoids + immunosuppressive drugs + anti-TNFalfa may be associated with an increased risk of
malignancies (NHLs, lung cancer, skin cancer).
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Jones JL et al Inflamm Bowel Dis
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Gastroentero lHepatol 2007; 4:78–
91

 An increased risk of malignancies, in particular NHLs, has
been reported in some studies, but no causal associations
have been demonstrated. However, IBD patients present a
slightly increased cancer risk, especially for colorectal
cancer…
 …although this was not found in a Danish epidemiological
study in which selection bias (e.g. data from tertiary referral
centres) was eliminated
 However, NHLs do occur in excess amongst Crohn’s
patients

Winther KV et al Clin Gastroenterol
Hepatol 2004; 2:1088–95.

Hemminki K et al Ann Oncol
2009;20:574–80

Biologics and cancer risk

RISK (f) DISEASE: IBDs

Luchetti MM, UNIVPM, Italy

CESAME (Cancer and Increased Risk Associated with Inflammatory Bowel Disease in France )
Rates of incident cancer in 17.047 patients:
 27/1000 patient-years in patients exposed
 19.2/1000 patient-years in patients not exposed to immunosuppressant
 No significant difference in the incidence of new or recurrent cancers
 Patients with IBD with a history of cancer are at increased risk of developing
any cancer, with a predominant incidence of new cancers.
 Treatment with immunosuppressants has no overall major impact per se on
this risk.
 The patients with previous cancer who were exposed to any immunosuppressant
and who developed new or recurrent cancer, were exposed to thiopurines alone
and none of them to other IMM or biologics.
Beaugerie L, et al. Gut 2014;63:1416-1423

TREAT registry (6.273 North American patients with CD)
cancer incidences were not significantly increased relative to general population
Lichtenstein GR et al. Am J Gastroenterol 2014;109:212-223
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Risk of New or Recurrent Cancer in Patients With
Inflammatory Bowel Disease and Previous Cancer Exposed to
Immunosuppressive and Anti-Tumor Necrosis Factor Agents
Clinical Gastroenterology and Hepatology 2016;14:58–64

Retrospective analysis of data from 333 patients with IBD treated at 8 academic
medical centers who developed cancer and subsequently received treatment with:
1. anti–TNF: n. 55; follow up: 4.5 yrs.
2. anti-TNF + antimetabolite (thiopurines, methotrexate); n. 51; follow up: 6 yrs.
3. antimetabolites, n. 58; follow up: 4.8 yrs.
4. no subsequent exposure to immunosuppressive agents (controls), n. 149; follow
up: 4 yrs.
Prior cancers included 75 gastrointestinal, 69 dermatologic, 30 hematologic
malignancies, and 159 other solid malignancies.
 During the follow-up period, 90 pts (27%) developed an incident cancer.
 There was no difference in time to incident cancer (p=0.14) or type of incident
cancer (p=0.61) among the 4 groups
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Lights…and shadows at the end
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 The overall studies show that there is not a substantial increase of
cancer in patients treated with anti-TNF-alfa
 Some patients could have greater risk to develope a cancer, as RA
and IBD, but the risk is greater per se also in naïve patients…
 …in particular for SCC of the in RA







Too many confounding data (SMOKING, topic therapies in PSA, …)
Contrasting data on the skin and, in particular, on melanoma
Registries show differences based on the nation (GENETIC)
In IBD anti-metabolites per se increase the incidence of cancer
Recent data (2016) focus the attention on the cervical cancer in women
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1. Accurate

CONCLUSIONS

familiar

anamnesis
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before

prescription (Breast? Bowel?)
2. Recommend STOP smoking
3. Evaluation of the skin by a Dermatologist
4. Other test are not recommended, but…WHY
NOT ? (X-Ray of the chest, Abdominal ECD,…)

Biologics and cancer risk
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Luchetti MM, UNIVPM, Italy

What to do in case of previous
neoplasia in the anamnesis?
 For patients, who have been treated for solid malignancies more than 5 years
ago or who have been treated for non-melanoma skin cancer more than 5 years
ago, the panel recommends starting or resuming any biologic if those patients
would otherwise qualify for this RA management strategy.
Singh J. A. 2012 Update of the 2008 American College of Rheumatology (ACR) Recommendations for the use of DiseaseModifying Anti- Rheumatic Drugs and Biologics in the treatment of Rheumatoid Arthritis (RA) Arthritis Care Res 2012
May ; 64(5): 625–639

 Considering the timing of oncologic remission of 5 years, TNF inhibitors
should be avoided in patients with a recent history of malignancy (<5 years)
(grade of recommendation D).
Favalli E. et al. Recommendations for the use of biologic therapy in rheumatoid arthritis: update from the Italian Society
for Rheumatology II. Safety Clin Exp Rheumatol 2011; 29 (Suppl. 66): S15-S27.

lights and shadows…
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Grazie per l’attenzione
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2 meta-analyses: NO malignancy with approved or off-label biologic therapies (abatacept,
adalimumab, anakinra, certolizumab pegol, etanercept, golimumab, infliximab, rituximab and
tocilizumab). Singh, J. A. et al. Adverse effects of biologics: a network meta-analysis and Cochrane overview.
Cochrane Database of Systematic Reviews, Issue 16. Art No.: CD008794, 2011; Lopez-Olivo, M. A. et al.
JAMA 308, 898–908, 2012.

1 meta-analysis of randomized controlled trials indicated a dose-dependent increase in the frequency
of malignancy in patients with RA who were treated with anti-TNF biologic agents. Bongartz, T. et al.
JAMA 295, 2006.
Lung cancer in patients with RA or COPD treated with infliximab Rennard, S. I. et al. Am. J. Respir.
Crit. Care Med. 175,2007.
Also, one study reported a slight increase in the risk of lymphoma in patients with RA who were treated
with TNF antagonists, with differences in the risk attributed to different inhibitors; however, the
increased risk of malignancy observed in this study might have been a result of selection bias. Wolfe,
F. & Michaud, K. Lymphoma in rheumatoid arthritis: the effect of methotrexate and anti-tumor necrosis
factor therapy in 18,572 patients. Arthritis Rheum. 50, 1740–1751, 2004.
Conversely, 2 meta-analyses did not demonstrate a statistically significant increase in the risk of
lymphoma following the use of TNF antagonists. Wong, A. K. et al. Clin. Rheumatol. 31,631–636,
2012.
Although the influence of biologic agents on the risk of nonmelanoma skin cancer remains unclear, a
meta-analysis suggested that anti-TNF therapy was associated not only with an increased rate of nonmelanoma skin cancer, but also with an increase in the frequency of melanoma. Marriet et al Ann.
Rheum. Dis. 70, 2011.
A slight increase in the risk of melanoma was confirmed by a systematic literature review of biologic
agents used in the treatment of RA, including abatacept, adalimumab, anakinra, certolizumab pegol,
etanercept, golimumab, infliximab, rituximab, and tocilizumab. Ramiro, S. et al. Ann. Rheum. Dis.

73,2014.

Nat. Rev. Rheumatol. 10,? ?6?1?2?–6?2?7? ?(?2?0?1?4?)? ?
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Hellgren K, et al. Ann Rheum Dis 2016;0:1–7.

• Swedish (Anti-Rheumatic Therapy in Sweden (ARTIS)) and Danish (DANBIO) biologics
registers: 8703 patients with SpA.
• Follow-up 2001–2011.
• TNF-I-naïve SpA cohort (n=28.164) and a Swedish age-matched and sex-matched general
population comparator cohort (n=131 687).

In patients with SpA, treatment with TNF-I was not associated with increased
risks of cancer, neither overall nor for the six most common cancer types.

