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i
> 1975 Kohler y NM% hibri ﬁw L E

» 80s: OKTS3, el primer anticuerpo aprobado para el tratamiento del rechazo
agudo de transplante.

» Actualmente, aproximadamente 30 moléculas aprobadas por la FDA.
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@g@ puE=
» Estan en desarrcm mento@%ﬂ%vas moléculas, que veremos evolucionar a

lo largo de los préximos anos.

» Las complejas interacciones de estos compuestos con el sistema inmune
todavia no estan bien estudiadas.

» Las acciones de los anticuerpos monoclonales NO se limitan exclusivamente a
sus dianas, sino que modulan diferentes vias de la respuesta inmune.



Nature. 1975 Aug 7;256(5517):495-7.
Continuous cultures of fused cells
secreting antibody of predefined
specificity.

Kéhler G, Milstein C.
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El sistema internacional de informacién MunoGeneTics ha desarrollado una base Im
de datos, accesible en http://www.imgt.org/mAb-DB/index). Munn

A 26 de Mayo de 2011 la lista incluye 63 murinos, 31 quiméricos, 149 GEHE
humanizados, uno mixto (quiméricas las cadenas ligeras, humanizadas las  |'ics
cadenas pesadas) y 98 humanos. De ellos, 34 estan disponibles en el mercado.

Information
system®

DEFINICIONES. gﬂa@
Murinos: Una de las dos ceyjﬁ é@ﬂlcueéémﬁa@ngen en ratones. Letra o.
Ratas: Una de Ia@@@dengst M n en ratas. Letra a.

Quiméricos: Una a &Ecombmamon de una region variable
originada de una espeC|a d|f a Ia humana (o sintética) unida a una region
constante de origen humano. Letra xi.

Humanizados: Las regiones CDR de la region variable son obtenidas por
ingenieria de especies diferentes de la humana y el resto de la molécula es de
origen humano. Letra zu.

Humanos: Todos los componentes de ambas cadenas son de origen humano.

Letra u. @




Abreviaturas relacionadas con su estructura:

"-cept" se refiere a la fusidén de la Fc de la IgG1 con su receptor.
"-mab" indica anticuerpo monoclonal.

"-ximab" indica anticuerpo monoclonal quimérico. /ﬁﬂ@@
"-zumab" anticuerpo monoclonal humanlzado@ﬁﬂ

‘ﬂ[@ﬂﬂﬂﬂﬂ ﬁj@ﬂm

Tipos de moléculg;/ﬁ)
Para inhibir o reﬁar a Ia @ﬂ@mas ipzvivo”, se dispone de tres mecanismos

principales: @M

- Antagonistas de r ceptores ETANERCEPT

- Anticuerpos monoclonales contra citokinas o sus receptores. INFLIXIMAB.
- Proteinas antagonistas de receptores de superficie. ANAKINRA.



gEnbrel

9 etanercept B

Anti TNF-a

ETANERCEPT
INFLIXIMAB

ADALIMUMAB A
CERTOLIZUMAB Artri

GOLIMUMAB 1@ I
A b § 5 @[@A Lﬁb{%@ Crohn
nti CD20 Colitis ulcerosa

EA
RITUXIMAB. ﬁw& Psoriasis

One 500 myg vial NDC 50242-053-0 &wuw
L vial (10 mgimL)

HUMIRA PEN
(adalimumal

-e.";:!.u.....,..

Rituximab |}
RITUXAN™ -~/ g= AR

Artritis psoriasica
EA
Crohn

Linfoma no Hodgkin folicular
LLC
AR




REVIEW

Immunosuppressive monoclonal antibodies: current and next
generation

= @
D. Focosi', F. Maggi’, M. Pistello?, U. Boggi® and F. Scatena' é}fﬂ@
. ng |

ovirus Centre, University of Pisa and 3) U.O. Chirurgia

yﬁ g-Pisart, Pisa, :‘taly ra
Keywords: Antibody, immunosuppression, mfecpo iseq s@ oclonal ant er ¢ infections
Article published online: 19 Septembgg ﬂﬂﬂ

I) U.O. Immuoematologia SSN, Azienda Ospedaliero-Universitaria Pisana, 2)

Generale e Trapianti nel’Uremico e nel Diabetico, Azienda Osp

Clin Microbiol Infect 201 1; 17: |

No se revisan los ctos d s monoclonales NO inmunosupresores,
con efecto antineoplasico re tumores sdlidos o antiangiogénico, ni los
policlonales o que actuan sobre proteinas de fusidon no anticuerpos.

Anti CD20 Rituximab. Co-estimulacién diferentes vias.
Anti TNF alfa. Moléculas de adhesion.

Anti CDS. Factores de complemento.

Anti CD25. Linfocitos B.

Anti CD52.



TABLE |. Monoclonal antibody nomenclature rules

Source identifier infixes preceding General disease
the -mab suffix stem state subclass
-a- = rat Viral: -vir-
-e- = hamster Bacterial: -bac-
-i- = primate Immune: -lim-
-0- = mouse Infectious lesions: -les- A G@@
-xi- = chimera = human constant regions and Cardiovascular: -cir- U
Murine variable regions (still elicit human Tumours:

anti-murine antibody (HAMA)) ﬂ@g
Macaque variable regions (Primatized) m =col- @
-zu- = humanized or hyperchimeric (hurnan ‘ oma: -mel- m
constant and variable regions but muri {EL’
complementarity-determini gﬁ@ g[m
-u- = fully human -mar-
Transgenic animals pro man antibg ﬂ s: -got-
repertoires ﬁ@
In vitro production of human il Ably
Lower molecular weight antib -FTV : binding
Single-chain variable fragment (scFv) @
In order to create a unique name, a distinct, compatible syllable should be
selected as the starting prefix. The order for combining the key elements is as
follows: infix representing the target disease state, source of the product, and ‘-
mab’ as a suffix. When a target or disease infix stem is combined with the
source stem for chimeric monoclonal antibody, the last consonant of the target/
disease syllable is dropped. These modifications were deemed necessary to facil-
itate pronunciation of the resultant designation. If the product is radiolabelled
or conjugated with another chemical, such as a toxin, identification of this con-
jugate is accomplished by use of a separate, second word or other acceptable
chemical designation. For monoclonals conjugated to a toxin, the *-tox’ stem
must be included as part of the name selected for the toxin; for radiolabelled
products, the word order is: name of the isotope, element symbol, isotope
number, and name of the monoclonal antibody. A separate, distinct name must

be assigned to any linker/chelator used to conjugate the monoclonal antibody to
a toxin or isotope, or for pegylated monoclonal antibodies.

i

cellaneous -tum-




(a)

Variable region (b)

N2 Y Y
Dotermining g

Light chaiy . % Piastma™
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Multistep targeting

Chronic therapy

Complementarity




TABLE 2. Summary of current and next-generation monoclonal antibodies (mAbs) with immunosuppressive activity according

to structure and target antigen(s)

Target antigens Brand name (trade name) Structure References
Soluble Complement component C5 Eculizumab/5GlI.1 (Soliris) Humanized glycosylated hybrid 1gG—lgGax [47]
TNF-o Infliximab/chimeric A2 (cA2) (Remicade) Chimeric 1gG,x [19]
Adalimumab/D2E7 (Humira; Trudexa) Fully human scFy 1gG
Certolizumab pegol/CDP870 (Cimzia) ment of humanized IgG,
Afelimomab of a murine mAb
Golimumab/CNTO 148 (Simponi) G K
Nerelimomab/CDP57 | urine
IgE Omalizumab (Xolair, @ Humanlzed 1gGx [51]
IFN-y Fontolizumab ﬂ ed IgG, [52]
TGF-f13 Fresolimu B¢ 15G4 [53]

‘ - f Uﬂ@;@ [54]
u ab/CAT-152 @@ Human IgG4
IL-1f5 naklnumabiACZBB {Ilaﬁm] Human IgG, [55]
IL-4 g@ Pascollzun@a} B r‘; Humanized IgG, [56]
IL-5 PO I B[ L4D54 Humanized IgG, [57]
R 5 E 55700 (Cln Human-rat 1gG4 [58]
IL-12 and IL-23 (p40 subunit) : mab/ABT- 87 Human lgG;x [59]
@ Human IgG,
IL-17A Ty a (
CCLIl/eotaxin

Human IgGx
Human [60]



TABLE 2. Summary of current and next-generation monoclonal antibodies (mAbs) with immunosuppressive activity according

to structure and target antigen(s)

Membrane CDI126/IL-6R Tocilizumab (Actemra)

Atlizumab

CD2 Siplizumab/MEDI-507

CD3e Muromenab-CD3 (Orthoclone OKT3)
Otelixizumab/TRX4
Teplizumab/MGAQ3 /hOKT37y | (Ala-Ala)
Visilizumab (Nuvion)

CD4 Clenoliximab
Keliximab/IDEC CE9.1
Zanolimumab/HuMax-CD4

CD5/Ly-1 Zolimomab aritox/H65

CDI la/u f; integrin/LFA-I Efalizumab (Raptiva, formerly Xanelim)
Qdulimomab

CDI9 SAR-3419

CD20 type | mAbs stabilize
induction of CDC, and low levels Ofatul ax— 2D20 (Arzerra)
CD20 in lipid rafts, exhibit!

CD20 on lipid rafts, leading (Rituxan, MabThera) (typd
of direct cell death
MMU 106/hA20 (type 1)
v zumabJ’GAIUI (type
binding to Clg, induce lo {

to stronger Clq binding, potent QOcreliz aWR 9 (4
Type Il mAbs do not stabilizg
of CDC, but induce potent direct

cell death '
fgatimgbAiticetan (MXDF’TA)J' C
\ (Zevalln)
CD22 Bectumomab/IMMU.
Epratuzumab/hLL2) phocyde®)
Inotuzumab

BL22/CAT-3888

Moxetumomab pasudotox/CAT-8015/HA22
CD23 Lumiliximab/IDEC- 152
CD25/IL-2 receptor Daclizumab (Zenapax)

Basiliximab (Simulect)

Inolimomab/BT563

LMB-2
CD30/Ki-1 Ag SGN30
MDX-060
Brentuximab/cACI0/SGN-35
CD33 Gemtuzumab

Lintuzumab/HuM 195 (Zamyl)
CD40 Dacetuzumab/SGN-40
CDA49d/o4 integrin Namlizumab (Tysabri, Antegren)
(both o4f) and asfiz)/VLA-4 Vedolizumab/MNL-0002

Humanized 1gGx

Humanized IgG,

Humanized IgG,x

Mouse 1gG;,

Humanized 1gG,;

Non-activating humanized IgG, altered to
prevent binding to the Fcy receptor

Humanized mutated IgG, characterized by
lack of binding to Fcy receptorss

Macaque Fv/human Fcy, (Primatized)
chimeric

Macaque Fv/human Fc y, (Primatized)
chimeric

Human 1gGx

Murine IgG. ricin A~ ,

o conjugated to the
¢ derivative DM4

57 W@

anized lgG k
Humanized IgG, with glycol-engineered Fc
portion
e 1gGaa: the'?'| conjugate (Bexxar)
sed for radioimmunotherapy
ne IgG x; the *°Y conjugate is used for
fadioimmunotherapy
Murine IgGz,
Humanized IgG,
Humanized IgG4; ozogamicin conjugate
(CMC-544)
Fv fused to a truncated form of Pseudomonas
exotoxinys3 264/381-613 (PE38)
Macaque Fv/human Fcy, (Primatized)
Humanized IgG,x
Chimeric murine/human 1gGx
Murine IgG,
Anti-Tac Fv fused to a truncated form of
Pseudomonas exotoxinisy_sgas3s1—e13 (PE38)
Chimeric murine/human 1gG,
Human 1gGx
Chimeric IgG,k; brentuximab vedotin
(Adcetris) is chemically conjugated to
monomethylauristatin E
Humanized IgG,. The ozogamicin conjugate
(Mylotarg) was the first drug-mAb
conjugate, approved by FDA in 2000, but
Pfizer announced a voluntary withdrawal in
the USA on June 2010 because of severe
veno-occlusive disease
Humanized 1gG,
Humanized 1gG,
Humanized IgGyxc
Humanized IgG,

[50]
[61]
[62]
[30]

[63]
[64]
[65]
[66]
[451]
[67]
NA
(e8]

[69]
[70]

(71
[72]

[73]
[74]
[75]
[48]
[76]
(31

[77]
(31

[3]

[78]
[79]
[80]

(81]

[82]
[83]
[84]
[85]



TABLE 2. Summary of current and next-generation monoclonal antibodies (mAbs) with immunosuppressive activity according

to structure and target antigen(s)

Target antigens Brand name (trade name) Structure References
CD52 Alemtuzumab/Campath-I1H (MabCampath) Humanized IgG,k [86]
CD56 Lorvotuzumab mertansine Humanized IgG, conjugated to the [87]
maytansine derivative DM|
CDé2L/L-selectin Aselizumab Humanized IgG, [88]
CD80 Galiximab/IDEC-1 14 Chimeric human Fc/ma @ [89]
(Primatized) lgG, ,ﬂ @
CD 147/basigin Gavilimomab/ABX-CBL Murlne [90]
CD154/CD40L Ruplizumab (Antova) g 91
CDI194/CCR4 Mogamulizumab/KW-0761/AMG-761 f umanlzed 1gG, [92]

CD257/BLyS Belimumab (Benlysta, LymphoStat-B) = U G . [49]
HLA-DR Apolizumab/Hul D10 U Humanlzed lgG @ [93]
Lym-1 (Oncolym) Huma W [94]

1D09C3 @ W Uﬁ@ﬁé@ [94]

HL2434R (I 1gG 95

G, A, s &

CDC, complement-dependent cyto A Food andﬁ@ i IFN interferon; IL, interleukin; LFA-I, leukocyte function-associated antigen |; scFv, single-

chain variable fragment; TGF, tran ming growth facto crosis factorEl
‘ fusion pro-

TABLE 3. Current and next-generation

-

teins (-cept) with immunosuppressive activity

Target antigen Structure References
B7-1 (CD80), B7-2 Abatacept/ CTLA4-1g/BMS- 188667 [42]
(CD86) (Orencia)
Belatacept/LEA29Y [96]
TACI-lg Artacicept/BLyS/APRIL-Ig [97]
TNF-z-lg Etanercept/TNFR-Ig (Enbrel) [19]
Pegsunercept/pegylated TNFR-Ig
CD58/LFA-3-Ig Alefacept (Amevive) [46]
IL-IR/IL- 1 Rap-Ig Rilonacept (Arcalyst) [98]

BLyS, B-lymphocyte stimulator; CTLA4, cytotoxic T-lymphocyte antigen 4; IL,
interleukin; IL-IR, interleukin-1 receptor; TNF, tumour necrosis factor.



Anti TNF alfa:

-Infliximab.

-Golimumab. g

-Adalimumab. ﬁ[@ﬂﬂ@g

-Etanercep gﬁ@ﬁﬂ

-Certolizu %(pe@gﬁgﬂﬁ@ E
e L Uk

» Actuan sobre el FNT-aq, ta @mas solubles como las unidas a receptores de

membrana.
Neutralizan este factor y ademas provocan la apoptosis de LT activados.

» ;Aumentan el riesgo de infecciones? Lo claramente establecido es la
reactivacion de formas latentes de TBC.



RITUXIMAB:

Indicaciones: » 92 trabajos incluyendo 1197 pacientes:
las infecciones siguen siendo un problema.

-LES.

-PTI. » Registr éﬁﬁ : 224 eventos /1000
-Vascultis ANCA+. e@@]@ﬁg

-Anemia hemolitica autommune @ [J 2)

-Penfigo vulgaris. "ﬁ! ransplantados de rifidn en

-Hemofilia A. 5@

-Crioglobulinemi

-Sdre. Sjogren. M @Tﬂ@

Zﬁ[(ﬁ ntuxmab vs 68 no tratados: no
A cias.

@Eﬁlanta’uon 2009; 87: 1325-1329.

-Neuropatia media or IgM. @ﬁ

-EM. » Resenas sobre casos de LEMP,
-Neuritis optica. neumonia por Pneumocystis jirovecci y de
-PTT. NOC.

» Neutropenia, hipogammaglobulinemia.
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of Medicine Bi&

Desde el inicio de los anos 2000s, se d gﬂg aro aumento de la incidencia de
casos de REACTIVACGION de TBP‘ﬁ[@ %@]amlento con anti TNF-a.

Mas formas exir @B S, mgs ﬂﬁ@ﬁnab/adahmumab que con etanercept,
en los primeros 3areses d

Incidencias: 54 vs Mcasos /@@%M% no en USA (70 casos), en Espana 1900 vs

21 (17 casos).

Comparando con pacientes con AR con tratamiento habitual, la incidencia de TBC
durante tratamientos con anti TNF- a era el doble (RR 2.0 a 4.0).

Con las estrategias adecuadas, este riesgo se ha reducido en un 74% (serie
espanola).

CONCLUSION: Cribaje, si >5 mm: INH durante 9 meses.




Mational -4

Library Filis
of Medicine Bl

Y il
Mayor riesgo de infecciones en EE@Q&Q@ Bﬁlﬁ]@clben tratamiento con anti-

TNFa. 5 @[m UW@@
En AR, riesgo co%arado QA E@?ento bitual (metotrexato) 1.9 (95% CIl 1.3 a

#9 i cAUE

Artritis séptica.
Listeria (mas con infliximab).

Legionella.
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Viral infections associated with the clinical use of monoclonal antibodies

ek
G. Gentile and R. Foa @fﬂ
Haematology, Department of Cellular Biotechnologies and Haematology. Saﬁﬁ ome J‘taly

Keywords: immunosuppression, infectious risks, monocﬂ,’

Article published online: 21 September ;0

Clin Microbiol Infect 2011; 17: 5 @
- @W E
Es conocido el r' &@&l es por bacterias y micobacterias.

Recientemente tamblen se escrlto un aumento de las infecciones por
Pneumocytis jirovecii.

outcomew I"Ll

el

En este trabajo se detallan los datos conocidos hasta el momento actual de las
infecciones virales asociadas a tratamientos bioldgicos.

ES DIFICIL ESTABLECER RIESGOS CONCRETOS. SE SUMAN LAS
IMPLICACIONES DE LA PROPIA ENFERMEDAD DE BASE Y EL GRAN
NUMERO DE TRATAMIENTOS CONCOMITANTES.



Viral infections associated with the clinical use of monoclonal antibodies

G. Gentile and R. Foa

REVIEW

VHB (1).

» REACTIVACION. Ocurre en el +50% de los tr,aﬁ{@@s/quimioterapia que no
reciben tratamiento adecuado. Mortalidad Q4-

~—1

» Mayor riesgo si: Lin 9 W@
g@ %ﬁ@ Srta viral \ﬂﬁ@{@ﬁ
ab.
05¢ G
3y

» Asintomaticos«—Fallo hepét sgragudo

» Recomendacion: test antigenos superficie (HBsAgQ) en en todos los pacientes que
vayan a recibir tratamiento. Profilaxis en los casos positivos desde 1 semana antes a

6-12 meses después de finalizar el tratamiento.



Viral infections associated with the clinical use of monoclonal antibodies

G. Gentile and R. Foa

VHB (2).

i,

MIVUDINA 100mg/dia.

Baja viremia (<2000 copias)
Tratamiento menos de un ano
No resistencias

i

Alta viremia >%OO ol ?}ﬁ@ﬁ
Tratamiento maSM TENOFOVIR/ENTECAVIR.
Resistencias a lamivudina @z

¢y si HBsAg es negativo? American Society for the Study of Liver
Disease propone [DNA-VHB] y si indetectable, seguimiento.

PERO.... ltalian Society for the Study of Liver Disease propone también en estos
casos realizar profilaxis. Dig Liver Dis 2007; 39:397—408.



Viral infections associated with the clinical use of monoclonal antibodies
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REVIEW

VHB (3).

¢,y si durante un tratamiento aparece una reac’uvﬁﬂ@gj’us VHB?

e

> Suspender el tr @tmmunmfﬁ@ﬁ
Suspen

he
Iniciar tr am|ento ﬁ@mw ecavir. (lo antes posible)

» . Efecto de clase*
» Mayor riesgo con Infliximab/adalimumab que con etanercept.
» Rituximab: el de mayor riesgo. 25-39% de los casos referidos. Mortalidad del

52%. Mayor riesgo cuando se afade a tratamientos CHOP.
Incluso un 25% de reactivaciones en estos casos en pacientes con HBsAg negativo.



S.R. Cabrera Villalba et al / Reumatol Clin. 2011;7(3):203-207

Estrategias de prevencion

Grupos de Tratamiento
alto riesgo de alto riesgo

;imfﬁﬁﬁ o
&)Eﬁ@g [m@

5851 L
[ Cat )

[btsAg ()
HB's Ag (+) @ﬁ HB's Ac H HHBBssAﬂég(i}].)

“

V:Zm

HB c Ac (-
Tratamiento profilactico Considerar Monitorizacion
lamivudina, 2 a 4 sem vacuna reactivacion VHB
antes y 3 a 6m después l
l Otros antivirales -
. . . Anadir
Resistencia a ¢ Adenovir antiviral
largo plazo g * Tenofovir
* Entecavir

Figura 2. Estrategias de prevencion de reactivacion de VHB en pacientes reumaticos.
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REVIEW

VHC.
ice

» Es conocido que valores elevadg o gase relacionan con peor evolucién

de la infeccion por VHC. @[m @@g’[m

@?@ uque es segura la utilizacion de Infliximab

» Los datos cli %r aharg
Vigijlatziransaminasas y [carga viral].

y etanercept en pam 4 d-j’fv

» El uso de Rituximab en es con Hepatitis C parece seguro. Incluso en
tratamientos anadidos a CHOP, sblo aparecen elevaciones moderadas de la carga

viral, sin que sea necesario suspender el tratamiento.
Incluso se usa para el tratamiento de crioglobulinemia asociada a infeccion por

VHC. Vigilancia.




Viral infections associated with the clinical use of monoclonal antibodies
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REVIEW

Herpes virus (1).

CMV, VEB, VHZ, VHS positivos como inf ﬁr@ﬁggada en el 80-90% de la
poblacion global. ﬂ Uﬂ@g

» TNF-a partlc ﬂ" nera U[m la regulacion de su
rephcamon/dmen@% U@UW

» VHS: no hay cla 0 de reactivacién. Casos aislados de
esofagitis, 3 de encefalltlsy1 @- ‘eccidon diseminada (infliximab/adalimumab).

» VHZ: mayor riesgo de reactivacion en tratamientos con antiTNF- a.

-11 casos/1000 pacientes ano con infliximab/adalimumab.

-18% afectacion varios dermatomas.

-13% precisan hospitalizacion. 5% recurrencias.

-Suspender el tratamiento, iniciar antivirales (valaciclovir) y se puede
reiniciar inmunosupresion tras resolverse las vesiculas.



Viral infections associated with the clinical use of monoclonal antibodies
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REVIEW

Herpes virus (2).

i
> CMV: ! e
-Clara relacion con Ia ... ad de I pacientes transplantados.
de enf @

Aparece hasta en 67% geyl s’.'- :o grave de rechazo de injerto

tratados con antiT

-Algin ¢ nelq@ﬁwgg

Caso especial es Alemtuzumab, que provoca un profundo descenso de CD4 vy
CD8, con mayor riesgo de infecciones por CMV, sobre todo en los 3 primeros
meses de tratamiento.

contra huésped eRtetd ster0|d
-Poca gia@ﬁe é]mones de infeccion por CMV en pacientes

No hay datos de alarma en tratamientos con Rituximab, excepto en los casos de
uso concomitante con otros citotoxicos o en transplantes.
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Herpes virus (3).
Wi

» VEB: r%?

-No hay clara asociacio ﬂ nt @mores (linfomas).

-Mayor riesgo e 7 nt zumab. 5% de casos de
enfermedad linfo @@@ asoﬁgliﬁ% &Hgﬁa{?mentos.

-Vigilanciaéstre s de viremia en receptores de transplante
VEB negativos de osmvo@&

» VHV 8: No hay datos claro@



Rituximab-Associated Infections

Juan C. Gea-Banacloche

Seminars in Hematology, Vol 47, No 2, April 2010, pp 187-19

yﬁﬁ@
izl

o I

-Actia sobre L n r Jﬁ@@@ﬁ(@ ,érovocando su muerte por diferentes

mecanismos.

RITUXIMAB:

-Provoca un descenso marc é en Ias cifras de LB que se mantiene durante
meses. Se mantienen las cifras de Igs.

-Utilizado en el tratamiento de neoplasias hematoldgicas (solo o en combinacion),
también en AR, LES?, crioglobulinemia mixta, PTI, vasculitis, polimiositis, EM vy
pénfigo. Por ultimo, se emplea en el transplante de 6rganos soélidos para evitar el
rechazo hiperagudo.



Table 1. Rituximab Infectious Complications

Evidence Comments
Established increased
infectious complications
Overall infections Meta-analyses in hematologic Increased severe infections (grade 3 or 4)
malignancies'!'2 when used as maintenance therapy in
Randomized trials in RA! follicular lymphoma
Mild infections in RA
Hepatitis B reactivation Case series!3-15 Reports only in hemat%o @
Case reports'6-18 mallgnanues
PML Case series,'? case reports?®??  Most cases glc malignancies,
Uﬁ@a@ , SLE, and immune
Possibly increased infectious ‘ﬂ@
complications g
Pneumocystis jirovecii etr 1» es compared !ﬂ er) ik atologlcal malignancies, RA,
pneumonia rlcal contrefs?) 4@ autoimmune diseases, solid organ
ase serlig @U transplant
Enterovirus encephalitis @ complication of other B-cell
ﬁ mmunodeficiencies
Parvovirus B19 Case reports36-3 Good response to IVIG
Cytomegalovirus Case reports?%.2% CMV disease is very uncommon except

in HIV or following allogeneic
transplant; there are several reports in
hematologic malignancies treated with
combination chemotherapy

West Nile virus Case reports*!42 Increased severity and negative serology
may be anticipated because of effect of
rituximab on B cells

Babesiosis Case-control study#*? Most patients with persistent babesiosis
had received rituximab
Mycobacterial disease Case reports* Severe Mycobacterium avium and M

kansasii, no other reports

Abbreviations: PML, progressive multifocal leukoencephalopathy; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; IVIG,

intravenous immunoglobulin; CMV, cytomegalovirus; HIV, human immunodeficiency virus.
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Factores de
confusion.
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relaciones
directas.
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Table 1. Rituximab Infectious Complications

Evidence

Overall infections Meta-analyses in hematologic Increas 8
malignancies'!1? iz

Randomized trials in [EUU@ |culr |ymphoma
Vild mfeﬁ;n RA

Datos referidos eéogﬁ@ﬁ;@/entos emﬁﬁ@ ue en enfermedades tumorales.

fné

i E
En el trabajo iniﬁé@ gﬂm z@ﬂg lin Oncol. 1998; 16:2825-33), en 166
pacientes sélo aparecen 68 de infecciones, 7 grado 3 y las otras grados 1-
2.
En tratamientos de LLC, usado con diferentes combinaciones de
quimioterapicos, aparecen bajos porcentajes de infecciones graves (3 de 44
pacientes). En otros trabajos (fludarabina+ciclofosfamida) aparecen infecciones
en el 20% de los casos, pero no mas que con los quimioterapicos solos.
Trabajos comparativos en tratamientos CHOP, elevada incidencia de infecciones
(65% total, 12% grado 3 y 20% grado 4) pero igual en los dos brazos.
Tratamientos prolongados en postransplantados: resultados discordantes.
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Table 1. Rituximab Infectious Complications

Evidence Compments
g . - : 0 .
Hepatitis B reactivation Case series'3-15 Reporis$ rgﬁvt‘ologlc

Case reports'é-18
‘ﬂ[@ e
Es posible la reactiv 5 é@fp@—:{m%atms B ﬁg@g%ada con tratamientos con rituximab.

Algunas cifras: dﬂ@
» 394 paC| con antiHBc +, 2,7% vs 0,8 de hepatitis con y

sin rituximab. Haemato/og/ca 20089
» HBsAg +: 10 sin prof|IaX|s, 8 desarrollan hepatitis y 4 de 95 con HBsAg -

» Fallo hepatico y muerte en los pacientes con linfoma y reactivacion de

hepatitis B puede llegar al 50%.
» Mayor frecuencia reactivaciones en pacientes con Rituximab-CHOP.
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Table 2. Prevention and Management of Hepatitis B Reactivation in Patients Receiving Rituximab-
Containing Regimens for Hematologic Malignancies _ ,{\
7 /90T Action

Interpretation

HBsAg~ plus Hepatitis B-naive ‘ﬁg(ﬁnlw’dmzatmn if feasible
anti-HBs~ plus ﬂ@@
anti-HBc~ [@@
HbSAg+ Active HBV replg u Gal; y carrler @ﬂ? ne HBV DNA level

but hepat|t|s B ain HBeAg and anti-HBe

(C"%@ Start anti-HBV treatment with lamivudine*
dﬂ@ Monitor with HBV DNA levels and ALT

HBsAg~ plus Past he &E’ Monitor ALT
anti-HBs* plus W@ Measure HBV DNA level with sensitive assay if
anti-HBc* @ ALT is or becomes abnormal
HBsAg~ plus Poss;ble occult HBV infection Measure HBV DNA level with sensitive assay
Anti-HBs~ plus HBV immunization if feasiblef
anti-HBc* False positive anti-HBc
HbsAg~ plus Vaccination to hepatitis B Measure HBV DNA level with sensitive assayi
HBsAb* plus or Start anti-HBV treatment with lamivudine
HbcAb~ Occult hepatitis B infection

Recommended serological markers to be obtained in all patients before receiving rituximab-including chemotherapy or immunosup-
pression: hepatitis B virus (HBV) surface antigen and antibody (HBsAg and anti- HBs), and HBV anticore antibody (anti-HBc).

*Some experts recommend combination therapy in HIV-infected individuals

fDepending on the setting and the need for starting chemotherapy, immunizing against hepatitis B may be the first option. In case of
past hepatitis B, there will be an anamnestic antibody response and positive anti-HBs in 2 weeks.

FIn individuals without a reported/documented vaccination.
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The most important points to consider are as foIIows

(1) A negative HBsAg does not rule o ﬁﬁ @g ﬁg repllcatlon in the liver;

(2) In many patients, t I;‘g@ence s B is a positive anti-
o

HBc, and t ﬁggﬁ epatlt tlvatlon of these patients is
between 19%

(3) The best mana@@nent a ﬁ&ﬂ l} not known.

Recomendaciones:

(1) they may not show an antibody response to HBV vaccination, making
this intervention less useful than in other patient populations;

(2) they may be at risk for delayed reactivation of HBV following
completion of chemotherapy, due to the long half-life of rituximab.
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Table 1. Rituximab Infectious Complications

Evidence Compments
Doty
PML Case series,'® case reports2>22 Most ¢ hémfatologic malignancies,

o G@Penia WA L and immine
5 ym’ ﬂ@ﬂﬂ %ﬂd{m@
565 i I
Casos aislados, enﬂtﬁ -ﬂw,-:' e neo Iﬁas malignas.
€ @@

Solo tres casos descritos en ' entes con AR.

Sospecha en pacientes tratados con Rituximab y deterioro neuroloégico subagudo.
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Respecto a otras infecciones:

7é
g@@
—Menlngoencgimﬁ merOVIr,t?[f[m

Neun fp ap a@ﬂﬁ@@sns Erovecu
-Parvo AM&

-Babesiosis, virus del Nilo, CMV.

G

En estos microorganismos, las evidencias de un mayor riesgo de infecciones
con tratamientos con Rituximab no es clara, excepto P. jirovecii (quiza Sl) y
CMYV (probablemente NO).

Profilaxis???
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En enfermedades mflamatos Se utilizan menores

dosis. Menor numﬁ fecmones asociadas a
n /177 de infecciones. Metaanalisis:

ﬁl Dis.2009,68:25-32.

ngﬂgpfé?lte de drganos solidos: Series limitadas,
Cos casos. Infecciones bacterianas (piel vy

tajidos blandos), Pn. jirovecii, criptococo y herpes
diseminado.
Mayor riesgo en cifras |CD4, tacrolimus y esteroides.




Extended report

The comparative risk of serious infections among
rheumatoid arthritis patients starting or switching
biological agents fﬂ@@

Jeffrey R Curtis,’2 Fenglong Xie,’ Lang E?W@@gaddle " Timothy Beukelman,’

Kenneth G Saag, ' Cla|re Spettgl quim Fernandes,

Kevin Winthrop,”® Eliza ﬂ[ﬁ)
Ann Bheum Dis 2 1 a

» Estudio sobre urﬂ,@?e de @ﬁ@mﬁ 2005-2009. Atena. Retrospectivo.

» Cobertura sobre 18 m personas.

» Diagnédstico de AR (cédigo ICD-9). Excluidos mayores de 65 afos y pacientes
con neoplasias.

» Escala de riesgo de infecciones.

» Free vs switchers.



Objetivo: Hospitalizaciones por infecciones.

Table 1 Characteristics* of biological treatment episodes' for
biological-free and switch patients*

Biological-free Switcher
(N=4916) (N=2931)
Unique patients (n}) 4874 2118
Age (years) 49.5+11.6 49.2+11.0

Female (%) 75.8 76.9

COPD (%) fﬂ@@ 12:9 15:7
|nﬂ |X| mab Peptlc ulcer dls g: 1[113
Etanercept bldlty score 04408 0.4+08

ﬂ @ mography (%) a 243 26.6
Adalimu mab Any rheu% é@ est (%) 50.4 36.0
(%)
C

6.8 9.9
Abata H tion hospltallsatlon (%) 28.1 31.6
. y outpatient infection (%) 39.8 47.8
thUX| @ No of gupatient visits 12.1+7.2 15.0+8.5
@gﬂ | agent initiated (%)
ept 6.5 20.8
Adallmumab 304 29.2
Etanercept 39.0 19.4
Infliximab 20.8 17.9
. Rituximab 3.3 12.6
491 6/2931 paCIenteS Narcotic use (%) 59.7 70.3
Seguimiento medio 7,7 meses. Prednisone (mg/day)
None 47.3 40.9
Low (<5) 36.8 33.2
Medium (5-10) 10.9 14.0
Moderate to high (>10) 5.0 12.0

*Measured in the 1-year baseline period.

TA treatment episode is defined as new use of a biological agent with no use of

that specific medication in the preceding year. A treatment episode continued until
the patient experienced an infection, stopped taking the medication (plus a 90-day
extension), became unobservable in the health plan data because of loss of medical or
pharmacy benefits or reached the end of the study.

*Biological-free means no use of any biological agent in the preceding year. Switcher
means use of a different biological agent in the preceding year.

COPD, chronic obstructive pulmonary disease.



Table 2 Type and nu hospitalised infections experienced by
biological agent users((n=364)unique hospitalisations)*

Site/type of infection n (%)

Pneumonia 124 (23.7)
Skin and soft tissue infection @%?1? 2)
Septicaemia/bacteraemia 16.6)

{7
Genitourinary tract infection Uﬂ @@f @ 83 (15.8)

Upper respiratory tract infection E@ 41 (7.8)
Abdominal abscess [m ‘ﬂ ﬂmﬁ@fﬂm@ 22 (4.2)

Gastroenteritis 16 (3.1)
Device-associated infec%s dﬂ@ﬂ[m @ 11(2.1)
Septic arthritis @ 10(1.9)
TAspergillosis (1), coccidioidomycosis (1 @@ cnsm {1] 23 (4.4)
endemic mycosis (1), histoplasmosis (3), Tegionellosis (2), nocardiosis

actinomycosis (1), non-tuberculosis mycobacteria (1), toxoplasmosis (1),
tuberculosis (5), zoster (6)

Other, including encephalitis, endocarditis, osteomyelitis, meningitis 17 (3.2)

Data were combined for the biological-free and switcher groups given similar
distributions of the types of infections.

*More than one type of infection may occur during a hospitalisation.

"Numbers in parentheses refer to the number of hospitalised infections of that specific

type.

4,6/100 ano
free
Vs
7/100 ano
switchers

¢etiologia?



Table 3 Multivariable adjusted® rates of hospitalised infection and associated rate differences for biological-
free low and high-risk patient subgroups

Infection rate difference’ compared with infliximab among
biological-free patients (rate per 100 patient-years)

Adjusted® HR (95% ClI) Low? baseline infection risk High* baseline infection risk
Infliximab 1.0 (referent) Referent P ) @ @ Referent
Abatacept 0.68 (0.48 t0 0.96) -1.5 @ -19

Adalimumab 0.52 (0.39t0 0.71) —7d g —8.2

Etanercept 0.64 (0.49 to 0.84) b”ca [ﬁ@ 54

Rituximab 0.81 (0. 55 to Eﬂ 0.8 ﬁ@ﬁ 6.4
oz

Harard Ratio (referent to Infliximab)

Abatacept Adalimumab Etanercept Rituximab

Figure 2 Adjusted® HR of hospitalised infection for biological-free,
switcher and combined cohorts, compared with infliximab. *Adjusted
for quintile of the infection risk score, described in the supplementary
appendix (available online only).



En conclusion.....

» Aparece un mayor riesgo en los tratamientos con Infliximab, AUNQUE es un

factor mas potente el “score” de riesgo de mfecmog que ninguno de los
farmacos considerados de forma aislada. ﬁﬂ@

» La diferencia entre los dos ﬁ] u‘g 3 no, de igual magnitud que
entre biolégicos y no bl@@m@s ostﬂadqgf@ 0s anteriores.

» Neumonias g@ ejic ea‘-’

s> o g B

etiologia de las infecciones
mortalidad

incidencia en AR con tratamiento estandar

Limitaciones:



REVIEW

Progressive multifocal leukoencephalopathy: an unexpected
complication of modern therapeutic monoclonal antibody therapies

E. Tavazzi'?, P. Ferrante® and K. Khalili' fﬂ@
I) Department of Neuroscience, Center for Neurovirology, Templ’e Universit ﬁ cine, thiadeiphfa PA, USA, 2) Department of General
Neurology, IRCCS National Neuun:)l’ogfccnr Institute, Pavia and 3) /b ublic Health— M,W Virology, University of Milan, Milan, Italy

Clin Microbiol Infect 2011; 17: | 77ﬁ U [m@@

Poliomavirus, DNA d i @58
Inhalatoria, gastrmab@ﬁ@

Clinica en inmunodepresién avanzada.
Deterioro neurolégico.

Afectacion sustancia blanca, desmielinizacion,
oligodendrocitos y astrocitos.

. e . ?
Diagnostico*
FIG. 1. ]C virus circular DNA encodes for early transcripts, includ-

ing small and large T antigen and for late proteins (capsid proteins
VP1, VP2, VP3 and agnoprotein).



REVIEW

Progressive multifocal leukoencephalopathy: an unexpected
complication of modern therapeutic monoclonal antibody therapies

E. Tavazzi' , P. Ferra nte? and K. Khalili'
1) Department of Neur e, Center for Neurovirology, Temple University School of Medicine, Philadelphia, PA, USA, 2) Department of General
Neurology, IRCCS National Neurological Institute, Pavia and 3) Department of Public Health—Microbiology—Virology, University of Milan, Milan, Italy

@ﬁ@@
Primeros casos (3) en 2005, con na;(

» Desde entonces é gﬁ@%arzo/mw[@ﬁg de 104 casos (BIOGEN).
» Mayor |nC|denC| i @tamlento 2,4 casos/1000 pacientes a
los dos anos. Mﬁ] M

» 70 casos recogidos en tratamlentos con Rituximab.

Se mantienen los tratamientos por su alta utilidad terapéutica pero con estrictas
recomendaciones sobre seguimiento de complicaciones.

¢, diagndstico precoz?



REVIEW

The laboratory of clinical virology in monitoring patients undergoing
monoclonal antibody therapy

R. Cavallo'? fﬂ
I) Virology Unit, University-Hospital San Giovanni Battista di Torino, ﬂoT ﬁvﬂ' ment of Pubhc Health and Microbiology, University of Turin,

Turin, Italy

Clin Microbiol Infect 20 Ig@@’ I78Fﬂ[m@@g7[m

TABLE |. Main viral mfec@slreactlv

ﬁ@ s under‘ monoclonal antibody therapy and monitoring or recom-
mendations M@ w&’
ﬁ TNF-« antagonists (infliximab,
etanercept, adalimumab, Anti-integrin
Anti-CD52 (alentuzumab) Antl CD20 (rituximab) certolizumab pegol) VLA-4 (natalizumab)
CMV 6-66% reactivation within 4-6 weeks, Few cases, close monitoring [5] Poorly known [22-26]
close monitoring [3.4]
HBY Active and prior infection as exclusion 20-55%, close monitoring [5—10] Case reports, close monitoring, exclusion
criteria in clinical trials criteria in clinical trials, but consider
occult infection [18-21]
HCV Active and prior infection as exclusion Poorly known, close monitoring [14,15]
criteria in clinical trials
VZv Few cases [5] Poorly known [28]
JCV 57 cases [I1,12] 30 cases [12]
EBV Up to 40% reactivation, <1% risk of Poorly known [27]
PTLD [33]
HPV Poorly known [29]

CMV, cytomegalovirus; EBV, Epstein—Barr virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HPV, human papillomavirus; JCV, JC virus; PTLD, post-transplantation lympho-
proliferative disorder; TNF, tumour necrosis factor; VLA, very late antigen; VZV, varicella-zoster virus.



1)

2)

3)

4)

3)

CONCLUSIONES: ¢,Buenos o Malos?

Los tratamientos blOlO |@j@g en as Iimplicaciones en la
respuesta inmune So acos.

No todos los far a%@ﬂ@gualegm todos los pacientes, ni todas las
indicaciones. M w&
A

Hay un mayor riesgo demostrado de infecciones en general asociado a su
uso, sobre todo de origen bacteriano y por reactivaciones de TBC.

Entre las infecciones viricas, especial atencion a posibles reactivaciones
de hepatitis B.

Vigilar la aparicion de otras infecciones de menor frecuencia pero de gran
transcendencia: P. jirovecii, LEMP, fungicas....




