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Figure 1 | Treatment with Coley’s toxins. A patient with round cell sarcoma of the jaw and abdominal
metastases seen by Coley in 1899. a | Photograph after 63 injections with Coley’s toxins; tumour had
diminished to about half its original size. b | Photograph after further treatment with Coley’s toxins. In
his 1910 lecture at the Royal Society of Medicine Coley reported that the patient was still alive and
well. Images reproduced, with permission, from REF. 17 © (1910) Royal Society of Medicine.




TNF COMO TTO DEL CANCER

* TNF local produce necrosis TNF mRNA en biopsias en células

hemorragica en modelos malignas

murinos de sarcomas ™1 de TNF sérico en pacientes
con cancer con peor prondstico

T_'ene, prople.dades Estimula crecimiento tumoral( ca
citotoxicas directas de ovario)
Efector,junto a CD8 y NK, Ratones TNF-Knockout no

en actividad citotoxica desarrollan tumores

tumoral Efecto angiogénico, produccion

de macrofagos asociados a
RCT en sarcomas con TNF tumor, destruccion matriz ECy

local, con reduccion del aumento de permeabilidad
tumor

www.nature.com/reviews/cancer




Tratamie

« RCTenfasel /Il ,con INFy etanercept , han
demostrado eficacia en cancer
avanzado(renal y ovarico) y en mielodisplasia

* Mecanismos:
— J.citoquinas , quimioquinas, células
proinflamatorias
— J angiogénesis y degradacion matriz extracelular

—{TregyTh 17, implicadas en la tumorogénesis
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Cancer risk in immune-mediated inflammatory
diseases (IMID)

Table 1 Examples of IMIDs associated with increased risks

for cancer

Reiter's syndrome

WMyeloproliferative disorders (36

IMID

Associated malignancies

Aplastic anemia

Autoimmune hepatitis

Celiac disease

Crohn's disease

Dermatomyositis
Giant cell arteritis

Immune thrombooytopenic
purpura

Polymyalgia rheumatica

Primary biliary cirrhosis

Weloproliferative disorders [36

Mor-melanoma skin cancer, hepatocellular
carcinoma [37 38

Mor-Hodgkin's lymphoma, esophageal
cancer, Hodgkin's kmphoma, small bowel
carcinoma, stomach cancer [39-41

Colorectal and fistula cancer and for
cancer of the small bowel, upper
gastrointestinal tract, lung, urinary bladder
and skin [42-44). Liver, pancreatic, prostate
testicular, and kidney cancers, nonthyroid
endocrine tumors, and leukemia [45).

Oharian, lung, gastric cancer (45
Wyeloproliferative disorders (36
Weloproliferative disorders [36

Weloproliferative disorders [36

Hepatocellular carcinoma [38

RA

Lymphoma and leukemia, non-melanoma
skin cancers [32,33,58]: lymphoma and
lung cancer [33

Sarcoidosis

Sjigren syndrome
SLE

Systemic sclersis

Type 1 diabetes mellitus

Ulcemthve colitis

Rectal, colon, kidney, skin (sguamous cell),
northyroid endocrine cancer, non-
Hodgkin's lymphoma; leukemia [59

hymphoproliferative disorders (46

Hematological malignancies, incduding
nor-Hodgkin's lymphoma, and cancers of
the vagina/vulva/cenvix, nasopharyre, and
kidrey [60-62

Lurg, skin, ssophageal, nor-melanoma
skin, and liver cancer (404663

Pancreatic cancer [64,65

Colorectal carcinoma, [verbiliary cancer,
and leukemia [42,66

Colon cancer [47] and possibly cancer of
the urinary bladder, kidney, orophany oy
laryre, esophagus, stomach, liver/
gallbladder, vuhea, female breast, and
pancreas and for leukemia, non-Hodgkin's
lmphoma, and non-melanoma skin
cancer [48-57]

*METOTREXATO
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Treating rheumatic patients with a malignancy

Katarzyna Elandt' and Daniel Aletaha®
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Glucocorticoids

Methotrexate

Sulfasalizine

(Hydroxy-)Chloroquine

Leflunomide

THF-inhibitors

Cyclophosphamid

Cyclosporine

Azathioprine

Mycophenolate mefetil

Figure 2. Semiquantitative assessment of malignancy risk
associated with specific drugs. Fed boxes indicate evidence
for increased risk, vellow boxes indicate potential risk, and green
boxes indicate little rizk; blank boxes indicate that evidence is
currenthy insufficient to determine risk. PLTD-like, post-transplant
lymphoproliferative disorder-like; TNF, turnor necrosis factor,

Elandt and Aletaha Arthritis Research & Therapy 2011, 13:223
http://arthritis-research.com/content/13/3/223
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Cancer risk in immune-mediated inflammatory
diseases (IMID)

Table 3 Meta-analyses on cancer risks associated with the use of biologics to treat IMIDs

Study

Disease

Study types included Medication

Findings

Bongartz et al. 2005 (1129

Peyrin-Biroulet et al. 2008 [120]

Leombruno et al. 2008 [121

Bongartz et al 2009 [122
Siegel et al 2009 [123

Mariette et al. 2011 [124

Dommasch et al. 2011 [125

Askling et al. 2011 (12§

Campbell et al [127

RA

Crohn's disease

A

R

Adult Crohn's disease

RA

Flague psoriasis,
psoratic arthritis

Any

RA

Prosp Obs

RCTs

RCTs

RCTs
RCTs

Prosp Obs

Infliximab Adalimumab

Infliximakb, adalimumab,
cerolzumab, COPS71

Etanercept, infliximak,
adalimumab

Etanerept for 2 12 weeks

Infliximab, adalimumab,
cerolzumab

Anti-TMF

Etanercept, Infliximak,
adalimumab, cermlizumab,
golimumab

etanercept, inflikimab,
adalimumab

Todilizumab

Increased risk of malignancies
Mo increase in malignancy

Mo increased risk of melanoma,
mphoma, nondymphoma skin
cancer, or cutaneous cancer +
melanoma

Mon-significant increase in cancer

Increase risk of non-Hodgkin's

mphoma

Mo increase in malignancy (including
mphoma). Increase in skin cancer
{including melanoma)

Nao increase in cancers for
short-term use

No increase in cancer with
short-term use

Mo increase in risk of malignancy

Lopez-Olivo et al. [128]

RA

Adalimumab, Certolizumakb,
Etanercept, Golimumab,
Infliximab, Abatacept,
Anakinm, Rituximab,
Tocilizumab

Mo increased risk of malignancy in
comparnson with DMARDs or
placebo

Moulis et al. 2012 1259

Anti-THF

Mo excess cancer risk in either per
protocol or imtention to treat
analysis, non-significant trend for
increased nomn-melanoma skin cancer

Abbreviations: DMARDs Disease-modifying anti-rheumatic drogs, WD immune-mediated inflammatory disease, ACT randomized clinical tral, Prosp Obs pros pective

absenvational trial.




Anti-TNF Antibody Therapy ~ ™
in Rheumatoid Arthritis and the Risk

of Serious Infections and Malignancies
Systematic Review and Meta-analysis of
Rare Harmful Effects in Randomized Controlled Trials

Tim Bongartz, MD

Alex J. Sutton, PhD
Michael J. Sweeting, MSe
lain Buchan, MD, MFPH Data Synthesis We calculated a pooled odds ratio (Mantel-Haenszel methods with
-~ S a continuity correction designed for sparse data) for malignancies and serious infec-
Eric L. Matteson, MD, MPH tions (infection that requires antimicrobial therapy and/or hospitalization) in anti-TNF-
Victor Montori, MD, MSc treated patients vs placebo patients. We estimated effects for high and low doses sepa-
rately. The pooled odds ratio for malignancy was 3.3 (95% confidence interval [CI],
1.2-9.1) and for serious infection was 2.0 (95% Cl, 1.3-3.1). Malignancies were sig-
nificantly more common in patients treated with higher doses compared with patients
who received lower doses of anti-TNF antibodies. For patients treated with anti-TNF
. antibodies in the included trials, the number needed to harm was 154 (95% CI, 91-
*3493 paC|enteS 500) for 1 additional malignancy within a treatment period of 6 to 12 months. For
«1412 PBO serious infections, the number needed to harm was 59 (95% Cl, 39-125) within a treat-
ment period of 3 to 12 months.

*>12 semanas Conclusions There is evidence of an increased risk of serious infections and a dose-
dependent increased risk of malignancies in patients with rheumatoid arthritis treated with

°A DA/ |FX anti-TNF antibody therapy. The formal meta-analysis with pooled sparse adverse events
data from randomized controlled trials serves as a tool to assess harmful drug effects.

*NNH 154 (6-12 °

JAMA. 2006;295:2275-2285 WWW_jama.com

meses)




Flgure 2. Effect of Antl-TNF Antibody Therapy vs Control Therapy on Occurrence of 1 or More Mallgnancies in Patlents With Rheumatold
Arthritis

Malignancies, NoJTotal
[ ] Odds Ratio
Source Anti-TNF Placebo {95% Confidence Interval)
Lipsky et sl ¥ 2000 51342 O/BE 7.57 [0.30-Infinity)
Furst et al # 2003 4318 0318 041 [0.40-199.43)
Weinblatt =t al, 11 2003 1/200 062 2.20 [0.08-Infinity]
Koystone =t a5 2004 gr449 1/200 38T DE1ATRTY
St Clair at 2,7 2004 4749 020 £.58 [0.96-Infinity]
Vian de Putte ot al, = 2004 a1434 171110 {.04 [0.10-50.90)
Wasthovens at al ** 2004 T 17964 {.60 [0.12-72.18)

Total 23102 31428 3.29 (1.19-0.08)
Test for overall effect:
Mantal-Haensrel y2=5.2; P= 02

0.01 01 1.0 10 100
(Odds Ratio (95% Confidence Intanval

THF Indicates tumor necrosls factor. Size of the data markers ks proportional to the statistical welght of the trial.

*RCT heterogéneos en duracion de AR, actividad y
ttos previos.
*Duracion de ensayos variables

*Mayor caida de pacientes con placebo

*Mayor numero de expuestos a MTX/ anti TNF
*Incluye pacientes en fase abierta, con

incremento de tiempo en los expuestos a

farmacos
*No incluye ETN

(Reprinted) JAMA, May 17, 2006—Vol 293, No. 19 2275




Risk of Malignancies in Patients
With Rheumatoid Arthritis Treated
With Biologic Therapy ==

A Meta-an 3—'}’5]5 Maria A. Lopez-Olivo, MD, PhD

Results Sixty-three RCTs with 29 423 patients were analyzed. No statistically sig-
nificant increased risk of developing malignancy was observed. Of the 29423 pa-
tients, 211 developed a malignancy during the trial (118 solid tumors, 48 skin can-
cers, 14 lymphomas, 5 hematologic nonlymphomas, and 26 not specified). The incidence
rate for any malignancy during the first year of therapy was very low in the BRM plus
methotrexate group (0.77%; 95% Cl, 0.65%-0.92%), the BRM monotherapy group
(0.64%; 95% ClI, 0.42%-0.95%), and the controls (0.66%; 95% ClI, 0.52%-
0.84%). Anakinra plus methotrexate showed lower odds compared with methotrex-
ate alone (Peto odds ratio, 0.11; 95% Cl, 0.03-0.45). No statistically significant risk
was observed for specific cancer sites, although the Peto odds ratio for lymphoma was
2.1 (95% ClI, 0.55-8.4) in patients receiving tumor necrosis factor inhibitors com-
pared with controls.

Conclusion The use of BRMs among patients with RA included in RCTs of at least 6
months’ duration was not significantly associated with an increased risk of malig-
nancy compared with other disease-modifying antirheumatic drugs or with placebo.

JAMA. 2072;308(9):8958-908 WWW._jama.com

*63 RCT anti TNFy
otras TB

*29243 pacientes

*6 meses
*Mono/combinada/
PCB

*No incremento en la
incidencia de cancer
comparadas con TNB
o PCB




Risk of Malignancies in Patients
With Rheumatoid Arthritis Treated

With Biologic Therapy
A Meta-analysis

JAMA, September 3, 2012—Wol 308, No. 9

Solid tumors?
Lymphoma

Peto OR
95% Cl)

Mo. of
No. of Studies

Studies

Peto OR
{95% CI)

BRMs

BRMs TNF inhibitors

TNF inhibitors
Adalmumab®- #5443
Certolizumab™ 1
Etanercept™ i
Galimumat®. 85 2
nfigmab. 8 8. 7072 5

Owerall 10

Mon-TNF inhibitors
Abatacept’™
Anakinra®
TocizumabBé

Combination
Anakinra +
etanercept®!

1.23(0.12-13.14)
3.51 (0.03-458.05)
4.50 (0.07-284.47)
4.18 (0.20-88.53)
1,64 (0.12-21.92)

2.14 (0.55-8.38)

4.51 (0.07-285.80)

0.01 (0.00-0.04) #——

0.05 (0.00-3.19)

4.45 (0.07-287.21)

Adalimumab. 43. 44, 47. 48
Certolizumab 1. 52

Etanercept 5. 5881
Golimumak -85
Infliximaky?s- 5. 38, 88-72

Owerall

MNon-THF inhibitors
Abatacept?0. 25. 76,77
Anakinra ™81 )
Rituimak 28 32, 82, B3
Toclizumak® 1. 86, &5 88

01

i
1.0 10 100

2,35 (0.75-7.36)
1.14 (0.26-4.08)
0.89 (0.33-2.39)
0.59 (0.13-2.76)
1.82 (0.69-4.78)

1.31 (0.78-2.20)

0.82 (0.22-3.01)
0.31 (0.07-1.49)
2.98 (0.72-7.25)
2,22 (0.79-6.20)

o0 01 1.0

Peto OR (95% CI)

0.0
Peto CR (95% Clj

*118 tumores solidos

*14 linfomas
*5 hematologicos no linfomas




Risk of Malignancies in Patients
With Rheumatoid Arthritis Treated

With Biologic Therapy
A Meta-analysis

JAMA, September 3, 2012—Wol 308, No. 9

Skin cancer, nonmelanoma2 Skin cancer, melanoma?

Mo. of Peto OR No. of Peto OR
BRMs Studies {9594 CI) BRM= Studies {959 CI)

THF inhibitors : THF iphibiturs
Certolzumab®? 3.52 [0.21-58.74) ; Adalimumab®* 1 0.04(0.00297) -—B—F— _
Etanercept®&! 2.58 (0.55-13.00) i . Etanercept5®. &0. 1 1 4.50(0.07-286.14) —
Gaolimumab2-68 0.76 (0.18-3.27) 1 E Infliximab ™72 1 3.51(0.11-111.85) —a—
inflbimab 25 37. 38, 70-72 1.07 (0.22-5.11) : Overall 3 1.08(0.11-10.21) ——

Owerall 12 1.37(0.59-3.19) : . Non-TNF inhibitors

Non-TNF inhibitors Anakinra™ 1 8.50 (0.03-464.12) -

20, 75, 5 N e 0132 31} :
inra " 0,06 (D.00-0.94) i | T | | |
Tociizumab®!. 58 0.22 (0.02-2.44) f ogr o1 1.0 10 100
N Peto OR (95% Cl)
Combination

Abatacept + 5.16 (0.50-53.67)
etanercept/BRM20

-::l_nlzn -::|?1 1_i-:n *4 melanomas
Peto OR (95% CI)

eLimitaciones
*48 NMSC *Pocos datos en
publicaciones
*Extraccion de datos no ciega
*Sobreestimacion de eficacia
frente a seguridad
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Cancer Risk of Anti-TNF-a at Recommended Doses in
Adult Rheumatoid Arthritis: A Meta-Analysis with
Intention to Treat and per Protocol Analyses

Guillaume Moulis'**%*, Agnés Sommet®*?, Johana Béné**, Francois Montastruc®>*, Laurent Sailler"**,

Jean-Louis Montastruc®*?, Maryse Lapeyre-Mestre®*4

Methodology/Principal Findings: Data sources were MEDLINE, CENTRAL, ISI Web of Science, ACR and EULAR meeting
abstracts, scientific evaluation of the drugs leading to their marketing approval, and clinicaltrials.gov, until 31 December
2012.We selected double-blind randomized controlled trials in adult rheumatoid arthritis patients, including at least one
treatment arm in line with New Drug Application. We performed random effect meta-analysis, with modified intention to
treat and per protocol analyses. Thirty-three trials were included. There was no excess risk of malignancies on anti-TNF-a
administered in line with New Drug Application in the per protocol model (OR, 0.93 95%CI[0.59-1.44]), as well as in the
modified intention to treat model (OR, 1.27 95%CI[0.82-1.98]). There was a non-significant tendency for an excess non-
melanoma skin cancer risk in both models (respectively, 1.37 [0.71-2.66] and 1.90 [0.98-3.67]). With fixed effect Peto model
restricting to trials during at least 52 weeks, the overall cancer risk was respectively 1.60 [0.97-2.64] and 1.22 [0.72-2.08].
Whatever the model, modified intention to treat analysis led to higher estimations than per protocol analysis. The later may
underestimate the treatment effect when assessing very sparse events and when many patients dropped out in placebo
arms. In metaregression, there was no differential risk among the five drugs.

Conclusions/Significance: This study did not find any evidence for an excess cancer risk on TNF-u antagonists in adult
rheumatoid arthritis patients, but an excess cancer risk after several years of exposure cannot be ruled out. Both modified
intention to treat and per protocol analyses should be presented in such safety analyses.

Periodo doble ciego.33 RCT
Anti TNF naive

ITT y PP. Anti TNF (5)
Dosis y via autorizadas por FDA




Table 1. Risk of cancers assessed by the modified intention to treat model and by the per protocol model.

Solid cancers,
except cutaneous’

Haematological

Overall cancers  Solid cancers cancers ' Cutaneous cancers ' NMSC

Doses

(OR [95%CI])

(OR [95%CI])

(OR [95%CI])

(OR [95%CI])

(OR[95%CI])

(OR[95%CI])"

Doses in line with
the NDA

miTT 1.27 [0.82-1.98] 1.25 [0.79-1.98] 134 [0.78-2.31] 0.70 [0.36-1.36]" 1.81 [0.97-336] 1.90 [0.98-3.67]
Per protocol 0.93 [0.59-1.44] 0.90 [0.57-1.42] 097 [0.56-1.67] 0.62 [0.31-1.24]" 1.26 [0.68-235] 1.37 [0.71-2.66]
Doses superior to

those of the NDA*

miTT 1.56 [0.78-3.12] 1.62 [0.78-3.35] 1.04 [0.43-2.48] - 1.37 [0.55-338] 1.27 [0.52-3.11]
Per protocol 0.88 [0.44-1.76] 0.90 [0.43-1.87] 055 [0.23-1.32] - 0.74 [0.30-1.84] 0.70 [0.28-1.73]
Doses inferior to

those of the NDA'

miTT 0.90 [0.28-2.88] 1.12 [0.31-3.96] 1.13 [0.30-4.29] - 1.04 [0.22-482] 1.04 [0.22-4.82]
Per protocol 0.75 [0.23-2.44] 0.98 [0.27-3.55] 1.11 [0.28-4.43] - 0.70 [0.15-3.29] 0.70 [0.15-3.29]
Al doses

miTT 1.24 [0.81-1.90] 1.26 [0.81-1.96] 1.03 [0.61-1.76] 0.77 [0.40-1.48]" 153 [0.83-2.79] 1.44 [0.77-2.71]
Per protocol 0.89 [0.58-1.35] 0.88 [0.57-1.37] 069 [0.41-1.18] 0.68 [0.34-1.36]" 1.03 [0.57-1.58] 0.93 [0.50-1.74]

*14 trials included for overall cancer analysis.
'7 trials included for overall cancer analysis.
The trial by Miyasaka et al. was excluded from these analyses for the two @ncers that occurred in the placebo arm were not otherwise specified.
*These analyses excluded two trials: the one by Miyasaka et al. (because the two @ncers that occurred in the placebo arm were not otherwise specified) and the one by
Weisman et al. (because the three skin cancers that occurred were not otherwise specified).

“Publication bias.
doi:10.1371/joumal.

ne0048991.1001
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Seguridad de las terapias biologicas: nuevos datos de BIOBADASER

Carlos Rodriguez Lozano

Servicio de Reumatologia, Hospital Universitarice de Gran Canaria Dr. Negrin, Las Palmas de Gran Canaria, Esparia

C. Rodriguez Lozano / Reumatol Clin. 2001 ;6(583):51-56

Tabla 3
Riesgo de cancer con el uso de farmacos antagonistas del THF en pacientes con AR

Enfermedad IC del 95% Referencias

Metaanilisis de ensayos clinicos (EC)
Anti-TMFEx (1EX, ADA) versus FAME AR . 8.1 Bongartz et al. JAMA 2006
5i dosis altas g 118
5i dosis bajas : , 57
Anti-TNFe (IFX, ADA, ETN) versus FAME Leombruno et al. Ann Rheum Dis 2009
Linfoma 3,06
Cancer cutaneo no melanoma 1 242
Cancer no cutdneo y melanoma . 1 248
Registros
NDBA [USA). AR Waolfe et al. Arthritis Rheum. 2007
Linfoma anti-TNFo versus FAME
ARTIS (Suecia) AR Askling et al. Arthritis Rheum. 2009
Cancer anti-THNFo versus FAME
RATIO (Francia) AR, EA, APs Crohn, Sjogren Mariette X et al. Ann Rheum Dis. 2010
Linfoma IFX versus ETN
Linfoma ADA versus ETN
BIOBADASER (Espana) AR Carmona L et al. Semin Arthr Rheum 2010

Cancer anti-THNFx versus FAME




Cancer 1n Patients with Rheumatic

Diseases Exposed to TNF Antagonists Semin Arthritis Rheum 4 1:7 1.80

Table 2 Cancer Incidence Rate and Standardized Incidence Ratio in Rheumatoid Arthritis (RA) Patients Exposed and
Monexposed to TNF Antagonists, by Cancer Type and Overall

Exposed RA Patients
(BIOBADASER 2.0)

General Population

Monexposed RA Patients (EMECAR) (GLOBOCAN)

Adjusted Rate/
1000
Patient-years

SIR

Adjusted Rate/
1000
Patient-years

SIR

Rate/1000
Person-years

Colon and rectum

Pancreas
Lung

Melanoma of skin

Breast?
Cervix uteri?
Corpus uteri®
Orwvary?
Prostateb
Kidney
Bladder

Brain, nervous system

Thyroid

Hodgkin lymphoma
MNon-Hodgkin lymphoma

0.14 (0.01-0.53)
0.36(0.11-0.84)
0.69 (0.25-1.51)
0.15 (0.01-0.55)
0.51 (0.25-0.91)
0.05 (0.00-0.31)

0.05 (0.00-0.27)
0.27 (0.03-0.98)
0.18 (0.02-0.65)
0.11 (0.00-0.63)
0.07 (0.00-0.42)
0.07 (0.00-0.39)
0.13 (0.00-0.78)
0.23 (0.04-0.69)

0.23(0.03-0.82)
3.20(1.04-7.48)
1.19 (0.44-2.60)
1.63 (0.20-5.87)
1.11 (0.55-1.98)
0.88 (0.02-4.92)

0.50(0.01-2.79)
0.70(0.08-2.51)
1.51 (0.18-5.44)
0.31 (0.01-1.75)
0.84 (0.02-4.68)
1.55(0.04-8.62)
5.28 (0.13-29.43)
1.49(0.31-4.35)

0.20(0.00-1.13)
1.84 (0.73-3.81)
0.24 (0.00-1.37)
0.38 (0.04-1.39)
0.23 (0.00-1.34)
0.17 (0.00-0.97)
0.18 (0.00-1.33)
0.48 (0.05-1.75)
0.23(0.00-1.31)

0.26 (0.00-1.48)

0.68 (0.13-2.02)
0890232 29)

0.36 (0.01-1.98)
3.47 (1.40-7.16)
3.84(0.10-21.41)
0.88 (0.11-3.17)
4.09 (0.10-22.76)
1.45(0.04-8.09)
2.39(0.06-13.29)
1.85(0.22-6.67)
2.53 (0.06-14.08)

3.06 (0.08-17.07)

5.40(1.11-15.78)
883(241.22 A1)

0.63
0.11
0.58
0.09
0.89
0,12
0.22
0.18
0.79
02
0.35
0.09
0.04
0.03

016
012

All sites but skin

3.04(2.16-4.16)

0.66 (0.47-0.90)

5.60(3.62-8.27)

1.21(0.78-1.78)

4.64

SIR, standardized incidence ratio stratified by age and gender.

Females only.
Eales only.

TASA DE CANCER EN BIOBADASER ES MAS BAJA QUE EN
LA POBLACION ESPANOLA DE REFERENCIA




Cancer 1n Patients with Rheumatic

Diseases Exposed to TNF Antagonists

Semin Arthritis Rheum 41:71-80

Table 3 Standardized Incidence Ratio of Cancer in Patients Exposed to TNF Antagonists Suffering from Rheumatic
Diseases Other than Rheumatoid Arthritis, by Cancer Type and Overall

Ankylosing Spondylitis Psoriatic Arthritis Other Rheumatic Diseases?

Exposure (patient-years) 2288 2323 2060
Colon and rectum 2.38 (0.49-6.96) 1.28 (0.15-4.62) 1.57 (0.04-8.74)
Lung 1.66 (0.34-4.85) —
Prostate® 1.10(0.03-6.13) 1.18 (0.03-6.59) 3.81(0.10-21.24)
Kidney — 3.13(0.08-17.43) —
Bladder 0.96 (0.02-5.37) 2.06(0.25-7.42) —

MNon-Hodgkin lymphoma 2.72(0.07-15.13) 4.84 (0.59-17.48) —
Leukemia 3.97 (0.10-22.13) — —
|| All sites but skin 0,92 (0,44-1.70 0.73(0.33-1.39) 0,35 (0,04-1.27) ]

The standardized incidence ratio is stratified by age and gender.

*IR BIOBADASER 2.0: 5,1 /1000 pacientes/afno (4,16-6,43).
*TIPOS DE CANCER Y ANTI TNF
*PIEL NO MELANOMA.MAMA,PULMON ,COLORRECTAL
*IFX 5,9
‘ETN 4,4
*ADA 4,4
*IR EMECAR : 12,33/1000 pacientes/afio (8,5-17.8)
*MAYOR RIESGO: EPOC, EDAD, AR,ESTEROIDES ,MTX
*MAYOR RIESGO EN LOS CUATRO PRIMEROS MESES DE EXPOSICION A ANTI TNF
*MENOR RIESGO DE MORIR POR CANCER




Study
(year)

RATIO;

et al
(2010}

ARTIS;
Askling
et al

(2009)

Singh af al.
0
and 46 LTE
studies

Mariette

Number of
patients

(TNF/comparator) characteristics

Observational studies (cont.)

Rheumatic diseases:
57,711 patient years

Baseline
disease

In lymphoma
cases:

of anti-TNF treatment duration:

compared with the
general French
population

RA: 6604 patients in
anti-TMF group,
67,743 national RA
cohort, 471,024
general population

Any indication other
than HIV: 60,630
bjects

11.0 years

TNF cohort
duration:

10.6 years
HAQ: 1.4(0.6)
DAS: 5.5(1.3)

METAANALISIS. NO INCREMENTO

MA

Definition of
malignancy

New cases of
lymphoma alerted to
pharmacovigilance
centers or drug
companies. In 36/38
cases with biopsies.
All cases validated by
committee of 3
lymphoma experts

Cases of lymphoma
identified through
Swedish cancer
register (reporting
mandatory by treating
physician and
pathologist)

At-risk Duration
period of
follow-up

Ever
received
TNF

2 years

Ever
received
TNF

9 years

NA, While on  RCTs:
drug hedian &
{duration months
of study) LTEs:
13 months

Comparator Reported incidence Difference

between
anti-TNF agents

Biologic
arm arm
Etanercept, General
infliximab,  French
adalimumab population
Etanercept, Monbiologic
inflikimab, = DMARDs;
adalimumab general
population

38 lymphoma cases;
incidence rate:
42.1/100,000

patient years;

SIR(CI): 2.4(1.7-3.2)
with French population
as reference

26 lymphoma cases
RR (CI): TNF group vs
nonbiologic DMARD

group: 1.35(0.82-2.11)

vs general population:
2.721(1.82-4.08)

SIR: etanercept: 0.9
(p=072)
adalimumab: 4.1

(p < 0.001);
infliximab: 3.6

(p < 0.001);
case—control arm:
OR (C1): adalimumab
vs etanercept: 4.7
(1.3-17.7); infliximab
vs etanercept: 4.1
(1.4-12.5)

MNone

M4

5 anti-TNF Placebo or OR (CI) of lymphoma (all
agents, nonbiclogic \\ niologicsl- 0 53 (0171 fA)
abatacept, DMARDs etanercept: 2.40 (0.38-15.31);
anakinra, infliximab: 3.00 (0.12—74.79)
rituximab, adalimumab: 0.95 {0.10-9.19)
tocilizumab

Immunotherapy (2013) 5(2)



Risks of solid cancers in patients with rheumatoid
arthritis and after treatment with tumour necrosis
factor antagonists

Table 2 Relative risk of solid cancer including 95% confidence intervals (Cl) in each of three Swedish cohorts of patients with
RA
Inpafient Register RA cohort* Early arthritis RA cohort TNF antagonist RA cohort

Site (ICD] Mo SIR [95% CI) No SIR (95% CI) No SIR (95% O]

All solidt (140-199) 3379 1.05 (1.01 1o 1.08) 138 1.1 (0.9 1.3) &7 09 (0710 12)
Oropharyngeal (140-148) 54 1.02 (0.7610 1.33) 1 05 (0.0 27) 1] 00 (0.0t 30)
Oesophagus (150) 36 1.32 (09310 1.83) 3 28 (061082 1] 00 (0.0t 70)

Stomach (151) 102 1.10 (0.87 10 1.33) 2 07 (0.08 o 2.5) 4] 00 (0.010 27)

Small intestine (152) 20 1.22 (0.7510 1.89) 1 1.7 (0.04 to 9.4) 4] 00 (0010 11)
Colorectal (153+154) 342 074 [0.66 10 082) 18 1.1 (0.7 o 1.8 10 m=pl.2 (0.610 2.3)
Hepatobiliary (155-156) 103 1.15 (0.94 1o 1.40) 5 1.9 (0.6 10 4.3) 1 07 (0.0 4.1)

Pancreas (157) 79 093 (07410 1.14) 3 1.1 (0.2 3.2) 4] 00 (0.0 10 2.4)

Laryrx (141) 13 1.19 (0,63 1o 2.04) 0 00 (0.0 7.5 1 40 (0.1 o 22)

Lung [162) 330 1.48 (1.33 10 1.65) 23 24 (1.5 3.4) 10 == 18 (0.9 3.3)

Breast (170) 471 083 [0.76 1o 091) 13 046 [0310.1.0) 8 == 04(0210079)

Cervix [171) 33 1.03 (0.71 10 1.45) 1 08 (0.02 10 4.3) 1 1.0 (0.0 to 5.8)

Uterine corpus (172) B4 0.60 [0.48 0 075) 1 02(0.01101.1) 2 04 (0.010 2.1)

Prostate [177) 3%0 0.98 [0.89 1o 1.09) 32 16(1.1102.3) B 1.0 (0.4 to 2.0)

Testis (178) 1 0.60 (0.02 1o 3.37) 1 79 (0.2 1o 44) 4] 0.0 (0.0 to 34)

Kidney [180) 118 1.46 (1.21 10 1.75) ' 07 (0.08 o 2.5) 1 04 (0.010 3.5)

Urinary bladder (181) 179 1.14 (09810 1.32) ] 1.3 (0.6 1o 2.6 1 04 (0.0t 20)
Melanoma [190) 120 1.19 (0.97 10 1.42) 4 09 (021023 1 0.3 (0.01o 1.8)
MNon-melanoma skin (191) 374 1.66 (1.5010 1.84) 5 07 (0210 1.4) n 36 (1810 6.5)

Brain (173) 78 1.12 (087 1o 1.40) 0 000 (0010 1.2) 4 1.8 (0.5 to 4.6)
Connedive tissue (177) 28 1.42 (0.9510 2.06) 0 000([001t051) 4] 00 (0.010 92)

Follow up from 1990 (or entry into cohort, if later) until 31 December 2003. Relative risk estimated comparing each cohort with the general Swedish population
and adjusting for age, sex, and calendar period.

*Cancers oocurring during first 345 days after entry into cohort are excluded; tiotal solid exceeds sum of site-specific cancers, as only major sites are displayed.

Ann Rheum Dis 2005,64:1421-1426. doi: 10.1134/ard 2004033973
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Cancer Risk in Patients With Rheumatoid Arthritis
Treated With Anti—-Tumor Necrosis Factor e Therapies

Does the Risk Change With the Time Since Start of Treatment?

15 {number of cancers)

time since anti-TF start (years)

Figure 1. Incidence rate of cancer among 6,366 Swedish patients with
rheumatoid arthritis first starting anti-tumor necrosis factor « (anti-
TNFx) therapy from 1999 through July 2006, as a function of time
since the start of therapy. Values are the incidence per LOD) person-
years and number of cancer cases.

*Analizan 6366 pacientes
aTNF/registro sueco AR/
Registro cancer

*RR cancer 1.0( 0,86-1.15)
*No existen una tendencia a
incremento o decremento del
cancer durante 6 ainos de
seguimiento (p= 0,36)

ARTHRITIS & RHEUMATISM
WVol. 60, No. 11, November 2008, pp 3180-3189




Does Cancer That Occurs During or After

ARTHRITIS & RHEUMATISM

Anti-Tumor Necrosis Factor Therapy Have oo ot A s
a Worse Prognosis?

Table 2. Match comparison: incident first primary cancers, deaths following cancer diagnosis, TNM stage at cancer diagnosis, and difference in
stage distribution for the 302 cancers occurring in 8,562 Swedish RA patients treated with biclogic agents during 1999-2007 and in 586 matched first
primary cancers occurring in patients with RA not exposed to biologic agents*

Cancers in biologics-exposed RA patients Cancers in biologics-naive RA patients
(n = 302) {n = 386)

TNM stage, TNM stage, Ad_j”.ﬂ“] HR
No. of % of cancerst No. of % of cancers (95% CI) for
Mo, of patients No. of patients death following
Cancer site cancers  who died 11 cancers  who died 1 cancer diagnosis

l All sites combined 302 14 386 156 . 20 W 1.1(08-16)

TanT T= on LU LA L 11
Lung 39 fi . : 10 (0.45-2.39)
Colorectal 25 17 5 0.7 (0.34-1.58)
Prostate 21 0 0.6 (0.11-2.93)
Malignant melanoma A | 14 1.3(0.31-5.29)
All hematologic 35 4 4 0.9(0.70-1.19)
All other sites 113 0.8 (0.51-1.17)

*Riesgo de muerte por cancer
asociado a anti TNF 1.1

*Sin diferencias en el estadio al
diagnostico

*Curva de riesgo de mortalidad
similar

Fraction alive

2 & (1]

Time since cancer diagnosis (months)
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Cancer in Patients with Rheumatic

Diseases Exposed to TNF Antagonists

Efficacy and safety of anti-TNF therapies in psoriatic
arthritis: an observational study from the British

Society for Rheumatology Biologics Register

Semin Arthritis Bheum 41:71-80

Ahaunatdagy 2010 29:837-705

Table 3 Standardized Incidence Ratio of Cancer in Patients Exposed to TNF Antagonists Suffering from Rheumatic
Diseases Other than Rheumatoid Arthritis, by Cancer Type and Overall

Ankylosing Spondylitis

Psoriatic Arthritis

Other Rheumatic Diseases?

Exposure (patient-years) 2288
Colon and rectum 2.38 (0.49-6.96)
Lung 1.66 (0.34-4.85)
Prostate” 1.10(0.03-6.13)
Kidney

Bladder

MNon-Hodgkin lymphoma
Leukemia 3.97 (0.10-22.13)

0.96 (0.02-5.37)
2.72(0.07-15.13)

2323
1.28 (0.15-4.62)
1.18 (0.03-6.59)
3.13(0.08-17.43)
2.06(0.25-7.42)
4.84 (0.59-17.48)

2060
1.57 (0.04-8.74)
3.81(0.10-21.24)

WAl sites but skin 0.92 (0,44-1.70)

0.73(0.33-1.39

0.35(0,04-1.27)

The standardized incidence ratio is stratified by age and gender.

TaeLe 5 SAEs in PsA cases and seronegative RA control cohorts

SAEs (MedDRA SOC)

Total no. of SAEs

Total person-years of FUP

Total IRRs® (95% CI)

Infections, n

Rate/1000 person-years (95% CI)

IRRs® (95% CI)

Neoplasms benign, malignant and unspecified, n

Control
(n=1115)

B2 4
3409.9
Reference
137
19.6 (18.7, 20.6)
Reference
67

All anti-TNF
(n=5986)

21
1776.2

0.9 (0.8, 1.3)

53

11.2 (10.3, 12.1)
0.7 (0.5, 1.1)

14

Rate/1000 person-years (95% CI)
IRRs® (95% CI)

19.1 (18.0, 20.3)
Reference

18.1 (15.9, 20.5)
ey 1.0 (0.5, 2.2)




The Risk of Infection and Malignancy with Tumor Necrosis
Factor Antagonists in Adult Patients with Psoriatic Disease: A
Systematic Review and Meta-analysis of Randomized Controlled
Trials

Methods—Systematic search for trials of TNF antagonists for adults with plaque psoriasis (PsO)
and psoriatic arthritis (PsA). We included randomized, placebo-controlled trials of etanercept.
infliximab. adalimumab. golimumab. and certolizumab for the treatment of PsO and PsA. 20 out
of 820 identified studies with a total of 6.810 patients were included. Results were calculated
using fixed effects models and reported as pooled odds ratios (OR).

Results—ORs for overall infection and serious infection over a mean of 17.8 weeks were 1.18
(95% CI: 1.05. 1.33) and 0.70 (95% CI: 0.40. 1.21). respectively. When adjusting for patient-
vears. the incidence rate rafio for overall infection was 1.01 (95% CI: 0.92. 1.11). The OR for
malignancy was 1.48 (95% CI: 0.71. 3.09). and 1.26 (95% CI: 0.39. 4.15) when non-melanoma
skin cancer was excluded.

*20 RCT

*6810 pacientes « OR 1,48 (95% IC 0,7-3,09)
*5427 Pso «70,6% NMSC
*1383 Aps *OR 0,83 (95% CI 0,14-
4,96) Aps
28 pacientes con *OR 1,64 (95% Cl 0,73-3,70)

cancer PSO

Am Acad Dermatol 2011 June ; 64(6): 1035-1050.
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*Existe un inc

AlJ (x3)

* Registro AlJ Alema cion a cancer con
ADA

*Registro de la FDA 48 casos ( 50%Linfoma
T/LH/leucemia/Melanoma (IFX 31,ADA 2 ,ETN 15). 19 AlJ,
APS, EA.

*Resultados controvertidos ETN/LH .Riesgo basal P 1 en AlJ

TasLe 1 Patient characteristics, pretreatment duration of exposure to THF-inhibitors and outcome

Age at onset of Duration of Actual treatment
Patient JIA JlAfage at start of exposure with at occurmence Type of malignancy
number  category etanercept, years TNF inhibitors of SAE (age at occurrence, years)
1 ERA 13.9M16.5 Prednisolone, MTX, ETA, 3 weeks ETA, MTX, Yolk sac carcinoma (16.5) Recovered, restart of MTX
friamcinolone prednisolone
2 ERA 15.7/18 Prednizolone, MTX, ETA 10 months ETA, MTX Thyroid gland carcinoma (18.9) Recovered, restart of ETA
3 RF- PA 2.5/76 Prednisolone, AZA, OH-chloroquine, 6.7 years ETA, MTX, NHL (13.9) Recovered, restart of MTX
CSA, MTX, ETA, adalimumab® prednisolone
4 SodlA 0819 VIG, MTX, ETA, C3s 1.7 years Prednisclone, MTX Hodgkin's ymphoma 9 months Recovered
after stopping ETA (5.1)
5 Persist. OA 9.7175 Prednisolone, MTX, ETA, ADA, INF, 1.6 years MTX, INF Cervical dysplasia, 1.2 years after  Recovered
OH-chloroquine, LEF switching from ETA to ADA and
then to INF (20.1)

Al patients have been treated with different NSAIDs. "Patient 3 has also been exposed to adalimumab, which was instituted due to suspected inefficacy of etanercept. However, the
patient was switched back to etanercept after 4 months. Patient 5 has been treated with adalimumab for 2 months and infliimab for 4 months due fo uveitis. Ext.: extended; Persist.:
persistant; soJlA: systemic-onset JIA; ETA: etanercept; ADA: adalimumab; INF: infliximab; SAE: serious adverse event.

Vol. 62, No. 8, August 2010, pp 2517-2524 Rheumatology 2011;50:230-236 Hooper et al. Pediatric Rheumatology 2013, 11:35
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Current malignant disease?

Malignant disease in

= Is the rheumatic disease
remission® =2years?

paraneoplastic?

High risk of relapse?** Is the rheumatic disease caused by Treat the
the treatment of malignancy? malignancy

| no| |vyes]|

Consultation of oncologist 4 ] e
] _ required Consider changing
Consultation of oncologist \ ] ) R antineoplastic treatment
recommended : Strictest indication of (together with oncologist)

) i immunosuppressive treatment )
Use of immunosuppressive Symptomatic treatment of

drugs possible according to Consider symptomatic treatment rheumatic disease if
o ) and/or longer waiting time possible

cancer type, and
+ duration of remission

Figure 4. Algorithm for the management of patients with a rheumatic condition requiring anti-rheumatic (immunosuppressive)
treatment in the context of a current or past malignancy. A detailed description of the algorithm is presented in the "Suggested management’
section. *The term ‘rtemission’implies that the disease has been either eliminated or substantially reduced: the RECIST (Response Evaluation Criteria
In Solid Turrors) criteria may be used for the evaluation of remission [65]. **Risk-of-relapse categories are based on Penn [53]: low risk (09 to 10%)
for testicular cancer, uterine cervical cancer, incidental renal cancer, lymphoma, and thyroid cancer; intermediate risk {11% to 25%) for conpus
uteri, Wilms' tumor, colon cancer, prostate cancer, and breast cancer; and high risk (>25%) for bladder cancer, renal cancer, sarcoma, skin cancer
(melanoma and non-melanomatous), and multiple myeloma.

Elandt and Aletaha Arthritis Research & Therapy 2011, 13:223
http://arthritis-research.com/content/13/3/223




TNFa es una citoquina primordial en el microambiente
tumoral

IMIDs vy su tto se asocian a un incremento de riesgo de
desarrollar tumores solidos y linfomas

No existe un incremento del riesgo del cancer en

metaanalisis y revisiones sistematicas en pacientes con
TB frente a TNB

Solo un metaanalisis encuentra un tendencia
significativa de incremento del riesgo del CPNM

Algunos registros han encontrado un mayor riesgo de

linfoma frente a la poblacion normal, pero no frente a
AR en TNB




No existe incremento en otras situaciones como
Aps, EA

No existe un incremento del riesgo de cancer a lo
largo del tratamiento ni el pronostico del cancer

es peor cuando se asocia a anti TNF

Existen menos datos en la poblacion pediatrica.
Se recomienda una indicacion rigurosa y un
seguimiento cuidadoso en esta poblacion,
necesitando datos mas concluyentes.




* En caso de aparicion de un cancer en paciente
en TB, ésta debe ser suspendida.

 Para reiniciar el tratamiento es necesario

tener en cuenta el riesgo de recidiva tumoral y
contar con el consejo de un oncologo.

* Es necesario alertar al paciente sobre la
aparicion de signos y/o sintomas que
permitan el diagnostico precoz del cancer







