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VENTAJAS DEL TRATAMIENTO PRECOZ

LA INSTAURACION DE TRATAMIENTO PRECOZ
MODIFICA LA EVOLUCION DE LA ENFERMEDAD
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Tratamiento convencional de la AR
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Tratamiento de la AR personalizado

Allocation of ideal
treatment: treat

night the first time
1t
Methotrexate
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Association of rheumatoid factor and anti-cyclic
citrullinated peptide positivity, but not carriage of
shared epitope or PTPN22 susceptibility variants,
with anti-tumour necrosis factor response In

rheumatoid arthritis
C Potter,' K L Hyrich," A Tracey," M Lunt,” D Plant,’ D P M Symmons,’” W Thomson,’

J Worthington,' P Emery,” A W Morgan,” A G Wilson,” J Isaacs,” A Barton,’

and BRAGGSS

Table 3 Linear regression for rheumatoid factor (RF), anti-cyclic citrullinated peptide (CCP), shared epitope (SE) and PTPNZ2Z

Mean DASZ8* (5D}

Linear regression, coefficient (95% Cl) p value

Predictor n* (%) Base Improvement Adpsted 1+ Adjusted 2}

RF negative B9 (11) 6.72 (1) 3.03 (1.7) Ref Ref

RF positive 462 (B9) 6.58 (1) 2.43 (1.5) 0.48 (—0.87 to —0.08) p =002 048 (—0.89 to —~0.07) p =0.02
Anti-CCP negatve o6 (18) 6.61 (1) 2.90 (1.6) Ref Ref

Anti-CCP positive 475 (B2) G.61 (1) 2.40 (1.5) 0.39 (<0.71 to —0.07) p =002 039 (~0.72 to ~0.06) p=10.02
SE negative 103 (19) B.66 (1) 2.38 (1.5) Ref Ref

SE positive 432 (B1) 6.71 (1) 2.49 (1.5) 0.07 (—0.25 to 0.39) p=0.68 0.06 (—0.26 to 0.39) p=0.70
PTPNZZ negative 431 (70 6.67 (1) 2.51 (1.6 Ref Ref

PTPNZZ positive 188 (30) 6.72 (1) 2.48 (1.4) 0.11 {~0.36 to 0.15) p=0.41 013 (-039to 013)p=0.34

CONCLUSION: Todos los factores juntos solo cuentan
un 17 % en la respuesta de los anti-antiTNF



Predictores de respuesta

. Multifactorial: genéticos + medioambientales
.Factores genéticos en la AR: influyen 20 %:
- Susceptibilidad de |la enfermedad

- Evolucion de la enfermedad
- Respuesta al tratamiento



Biomarcadores genéticos
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Polimorfismos genéticos

.Genotipo: estudio de carga genética
individual

.Estudios de gen: Polimorfismos genéticos
secuencia de gen que se repiten mas 1%
Asociarlo con susceptibilidad a la
enfermedad o respuesta

.Son los mas estudiados



Polimorfismo SNPs




Polimorfismos relacionados con la respuesta al
metotrexato

Estudios de polimorfismos relacionados con el gen MTHFR que
es quien codifica la enzima metilentetrahidrofolato reductasa
: C677T and A1298C
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Meta-analisis de los polimorfismos MTHFR
:C677TC y A1298 C en relacidn con respuesta y
toxicidad del MTX

-Genotipados 309 pacientes con AR con buena
respuesta a metotrexato + 17 estudios publicados

No encontraron asociacidn significativa con:
Eficacia (OR: 1,05, CI:0,83-1,32)
Toxicidad (OR: 0,81, Cl: 0,53, 1,24)

Owen SA(1), Lunt M, Bowes J, Hider SL, Bruce IN, Thomson W, Barton A
.Pharmacogenomics J. 2013 Apr;13(2):137-47. doi: 10.1038/tp}.2011.42.
Epub 2011

Sep 20.



Scandinavian Journal of Rheumatology

The C677T polymorphism in the MTHFR gene is
associated with the toxicity of methotrexate in
a Spanish rheumatoid arthritis population

R Cali=, J del Aamo, A Balsa, F Blanco, L Silva, R Sanmarti, FGSG Martine=.
MDD Collado, WM del Carmen Ramire=z, O Tejedor, MM Ardieda, D Fascual-
Salcedo, N Oreiro, JL Andrewu, E SGraell, L Simon. & Martinez, and J Mulsrc

The C677T polymorphism (rs1801133) was associated with increased MTX
toxicity [odds ratio (OR) 1.42, 95% confidence interval (Cl) 1.01-1.98, p = 0.0428],
and the strongest association was shown in the recessive model (OR 1.95, 95%
C1 1.08-3.53, p = 0.0246)
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Polimorfismos TNF
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Estudio de asociacidon del genoma completo

GWAS; the picture
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Figure 1. Genome-wide association P value plots showing the association of single-
nucleotide polymorphism (SNPs) with relative change in DAS28 score (relDAS28). Chromo-
somal location is shown on the abscissa. P values shown on the ordinate are uncorrected.
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Genome-Wide Association Study of Genetic Predictors of
Anti—Tumor Necrosis Factor Treatment Efficacy in
Rheumatoid Arthritis Identifies Associations With

Polymorphisms at Seven Loci

Darren Plant.! John Bowes.,! Catherine Potter.” Kimme L. Hyrich.' Ann W. Morgan.”

Table 3. Genotype and response to treatment association data in the stage 3 cohort for 7 associated SNPs*

Stage 3 cohort (n = 341)

Second meta-analysis,

) ) Additive model fixed-effects
Baseline Change in
Position, DAS2E, DAS2E, Coefficient
SNP Chr. bp Genotype Count mean = S0 mean = 5D P (95%: CI) P Coefficient
rs12081765 1 162,073,507 11 95 6.5 + 0.8 —26+15
12 155 6.6 + 1.1 —25+14 7127™ 0.04 (—0.16,023) 7307 ™ 0.18
22 77 6.5 + 09 —25*14
rs1532269 5 32054598 11 142 64 + 1.0 —25+14 _
12 150 6.7 09 —-25+x14 700 ™ 0.04 {—0.17, 0.26) T ™ 0.20
22 is 6.6 + 1.1 —26+14
rs17301249 t 133.654,607 11 219 6.5 + 1.0 —25+ 14
12 a7 6.5 + 1.0 -28+14 281 —0.14 {—0.39,0.11) 56770 —0.27
22 14 T0+x09 —25*15
rs7305646% 12 17.155.604 11 83 6.7+ 1.0 —25*12
12 162 6.5 + 1.0 —24+14 202™ 011 (—0.31, 0.09) 1477 ™ —0.21
22 82 6.5 + 0.8 —2.7* 1.h
rs4604890 4 48,067,195 11 102 6.5+ 1.0 —25+15
12 153 6.5+ 1.0 —-27+13 345 0.09 (—0.10, 0.29) £.47-03 —0.15
22 74 6.7 09 —24+14
rs1350948 11 23,474,981 11 219 6.5 + 1.0 —25+14
12 103 6.6 + 1.0 -26+14 220M  —016(-042 0.10) B.G5q—03 0.19
22 0 6.6 + 0.7 —3.1+14
rs 7962316 12 0,922,423 11 146 6.5 + 1.0 —25+14
12 124 6.5 + 09 -25+14 151" —0.14 {—0.33, 0.05) 20572 0.13

23 57 6.6 + 1.0 —28*13




Lack of Association of Variants Previously Associated
with Anti-TNF Medication Response in Rheumatoid
Arthritis Patients: Results from a Homogeneous Greek

Population

Maria I. Zervou', Efsevia Myrthianou', Irene Flouri?, Darren Plant®, Gregory Chlouverakis®, Francesc

Table 2. Genetic association of seven SNPs with the response to treatment with anti-tumor necrosis factor agents in patients
with RA from Crete.

Marker Gene Number MAF Genotype counts P OR (95% CI)
Responders Mon-responders Responders Mon-responders Responders MNon-responders

rs 10818563 PTPRC 106 77 0.148 012 Tar2aeM G0/M15/2 064 1.22(0.54-2.72)
rs7574865 STATH 106 Tr 0.24 0.30 B5/51/0 32441 0.23  1.345(D.73-2.48)
rs 10865035 AFF3 106G 7T 047 .42 3150025 2414211 0.28  1.26(0.72-2.18)
rs7 744 MyD88 106 T 086 0.45 82140 TOUTM0 0.5 0,87 (0.18-2.29)
rs10B813483 TRAF1/CH 106 77 042 0.45 2718811 18/49/10 0.67 0.81(0.52-1.57)
rs11581741 CHLUK 106 Tr 0.ar 0.32 4214915 363378 032  1.273(D.71-2.28)
rs783381 CO226 106 77 044 0.43 345121 281818 1 1.015 (D.58-1.78)

doi: 10,137 1/jpumal pone 0074375 1002



Marquez et al. Arthritis Research & Therapy 2014, 16:R66 [ ] [ ]

http/arthritis-research.com/content/16/2/R66 . Qr ; mgtl S
searc erapy

RESEARCH ARTICLE Open Access

Lack of validation of genetic variants associated
with anti-tumor necrosis factor therapy response
in rheumatoid arthritis: a genome-wide
association study replication and meta-analysis

Ana Marquez'", Aida Ferreiro-iglesias®”, Cristina L Dévila-Fajardo ', Ariana Montes®, Dora Pascual-Salcedo®,

Eva Perez-Pampin’, Manuel J Moreno-Ramos®, Rosa Garcia-Portales®, Federico Navarro’, Virginia Moreira’,

César Magroﬂ, Rafael Caliz®, Miguel Angel Ferrer’. Juan José Alegre—Sanchom, Beatriz Joven'', Patricia Carreira',
Alejandro Balsa', Yiannis Vasilopoulos'®, Theologia Sarafidou’, José Cabeza-Barrera®, Javier Narvaez'®,

Enrique Rayaﬁ, Juan D Cafiete’®, Antonio Femandez-Nebro'®, Maria del Carmen Ordéfez'®, Arturo R de la Serna"?,
Berta Magallares'’, Juan J Gomez-Reino™'®, Antonio Gonzalez* and Javier Martin'

Table 2 Association of the four single-nucleotide polymorphisms with changes in Disease Activity Score in 28 joints at
6 and 12 months in Spanish rheumatoid arthritis patients®

& months 12 months
Collection 1 (N = 419) Collection 2 (N = 193) Collection 1 (N = 314) Collection 2 (N = 134)
SNP Locus 1/2 MAF Pvalue® p° MAF  Pvalue® pP° MAF  P-value® p° MAF  P-value® p°
rs12081765  Intergenic A/G 0415 0570 0055 0458 0995 0001 0411 06 0043 0408 0677 0062
rs1532260  PDZXD oG 0375 08N 0020 0418 0830 0022 0400 0847 0051 0420 0022 0335
rs17301249  EYA4 oG 0 0 -0190 0132 0458 0120 0131 046 -0137 0154 0529 0135
rs7305646  Intergenic T/AC 0474 0244 -0117 0487 0661 -0049 0485 0082 -0161 0473 0554 -0.093

21, Minor allele, 2, Major allele; MAF, Minor allele frequency; SNP, Single-nucleotide polymeomhism. "adjusted for gender, anti-tumor necrosls factor treatment and
Disease Activity Score in 28 joints at baseline.



Pooled analysis of the tested polvmorphisms in the two Spanish cohorts

Meta-analyvsis

6 months 12 months
Single-nucleotide polyvmorphism Locnus P -value J§ P -value p
rs12081765 Intergenmic 0.677 0.020  0.586 0.030
151532269 PDZ2D 0.762 0021 0074 0.158
rs17301240 El44 0.607 —0.055 0.8041 —0.033
rs7305646 Intergenic 0.2406 —0.086 0.1549 —0.136
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Pharmacogenet Genomics. 2014 May;24(5):238-45. doi: 10.1087/FPC.0000000000000042.
Association of FCGR2A with the response to infliximab treatment of patients with rheumatoid arthritis.

Montes A1, Perez-Pampin E, Narvaez J, Cafete JD, Navarro-Sarabia F, Moreira V, Fernandez-Nebro A, Del Carmen Ordofiez M, de la Sema AR, Magallares B,
Vasilopoulos Y, Sarafidou T, Caliz R, Ferrer MA, Joven B, Carreira P, Gomez-Reino JJ, Gonzalez A

® Author information

Abstract : S—
OBJECTIVES: We aimad to ast[ floeaicloce autboninmpshion It L:EGREA H131R, for association with the treatment response to Fc-containing
inhibitors of tumor necrosis factor (TNF).

METHODS: A total of 429 biclogic-naive patients with rheumatoid arthritis collected in two sets (299 and 130) were treated during standard care with
infliximab (INX), etanercept, or adalimumab. Response to the treatment was evaluated at 3, 6, and 12 months of follow-up as the change in the
Disease Activity Score (DAS) 28 from baseline and as the response by the European League Against Rheumatism (EULAR) criteria. These variable:
were analyzed for association with linear and logistic regression models that included sex, inhibitors of TNF, and baseline DAS28 as covariates.

RESULTS: Significant association was found between the FCGR2A H131R polymorphism and the response to treatment with INX, but not with the
other two TNF inhibitors. The 131R allele was associated with a lower change in DAS28 (P=0.04-0.008 at different times) in the first set of patients
and confirmed in the second group of patients (P=0.026 at 3 months of follow-up). Association was also found in the comparison between
nonresponders and responders to INX by the EULAR criteria.

CONCLUSION: We found an association of the FCGR2A 131R allele with poor response to INX. This finding could be of utility to understand the
mechanisms behind treatment failure and contribute to biomarker panels for INX response prediction.



Table 1 | Replicated associations between genetic variants and response to methotrexate or anti-TNF agents*

Therapy
investigated

Mumber of patients with RA
treated with the stated therapy*

Primary outcome(s)

Genetic

association (allele)

Protein implicated

Methotrexate

Methotrexate

Etanercept,
infliximab or
adalimumakb
Etanercept,

infliximab or
adalimumakb

Etanercept

Etanercept,
infliximab or
adalimumakb

Chatzikyriakidou et 51.%8: 106

Drozdzik et al.%: 174
Stamp et al.%*; 200

Wessels et al.%%: 205
Bohanec et 5.5 213
Dervieux et al.*; 530

Dervieux et al.'®; 48
James et 8i.%%; 98
Dervieux et al.®: 108
Stamp et al.5*: 200
Wessels et al.3%: 205
Kooloos et al.®*: 205
Weisman et al.B*: 214
Dervieux et al.®; 226
Lee ef al.=: 262

O'Rielly et al.®: 692
Maxwell of /.53 1,050

Plant et al.1%: 1,115
Cui ef al1™: 1,283

Cui ef al®®: T33

Acosta-Colman et al.?t: 511

Reduced efficacy andy SLC19A1 (BOG=A)

or increased toxicity

Reduced efficacy andy/ ATIC (347C>G)

or increased toxicity

Reduced efficacy

Reduced efficacy

Reduced efficacy

Reduced efficacy

TNF (-308G=>A)

PTPRC
(rs10919563; G>A)

CD84 (re642T528;
G=ApE

PDE3A-5LCO1C1
(rs3794271; C=T)l

Solute carrier family 19
member 1 {also known as
folate transporter 1)

Bifunctional purine
bicsynthesis protein PURH

TNF

Receptortype tyrosine-protein
phosphatase C (also known
as CD45)

SLAM family member 5
(alz=o known as CDE4)

cGMP-inhibited 3,5 -cyclic
phosphodiesterase A and/or

solute carrier organic anion
transporter family member 1C1




Polimorfismos genéticos respuesta tratamiento AR

.Multiples (miles) estudios en los que
encuentran una asociacion debil, incluso con
herramientas tan poderosas con GWAS

.No se consigue el 50-60% que ocurre a la
respuestas de anticoagulantes orales con 2
genes: VKORC1 y CYP2CP

.Falta de replicacion

.Es una “foto” genética sin saber si realmente si
hay una expresion génica y una verdadero
fenotipo

.Actualmente no nos sirve para tomar una
decision terapéutica



Estudios de asociacion de polimorfismos
geneticos a la respuesta a farmacos en AR




Expresion génica (funcionamiento
del gen)
1. Factores de transcripcion: niveles de
RNA mensajero

2. Determinaciones de las proteinas

3. Epigenética *



Epigenética

- Son modificaciones de la cromatina
heredables que actuan sobre el DNA que no son
causados por cambios en la secuencias de los
nucleotidos.

- Aunque repercute sobre el DNA y por lo tanto
heredable, la diferencia con los polimorfismos es
gue son dinamicos, se modifican por factores
medioambientales, exposicion a farmacos vy
también se van modificando a lo largo de la
vida.



Mecanismos epigenéticos

Histona (metilacion, acetilacion,
deaminacion,isomerizacion de prolinas y
ubiquitinazion) Efecto depresor o activador

.DNA: Metilacion, localizado en citosina, tiene un
efecto inhibidor

.RNA no codificante



Mecanismos epigenéticos
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DNMT: ADN metiltransferasa.




Metilacion DNA

.Es el principal mecanismo epigenético
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Mecanismos epigenéticos
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Epigenética y respuesta a terapias
biologicas
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Resumen

.Respuesta a las terapias biolégicas es
multifactorial
Factores ambientales
+

Biomarcadores serologicos
+
Biomarcadores genicos (“OMICAS”)
- genomica, epigenetica,
transcriptomica, protedmica metabolomica
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