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Definicidon

Enfermedad de etiologia multifactorial y
patogenia autoinmune, caractenzada
clinicamente por la alteracion de multiples
sisternas y organos y serologicamente por la
presencia de los anticuerpos antinucleares

« Inflamacion en diversos organos con depoésitos
de complejos inmunes.

« El compromiso del aparato locomotor y de la
piel es muy comun

— Puede haber manifestaciones clinicas en cualquier
organo de la economia.



Causas y prevalencia

o Sistema Inmunitario

o Factores ambientales: luz UV
02 - 250/ 100.000 hab.

0> Raza negra e hispanos

0 90% mujeres

0 2/3 edad fértil

v 90% sobrevida a los 5 afnos



Etiologia

Probablemente la etiologia del LES es multiple:
 Factores genéticos
 Factores hormonales

e Factores ambientales



Patogenia

Hiperactividad de los linfocitos B
a) Trastorno intrinseco
b) Aumento funcion LT cooperador
c) Deficiente funcion LT supresor

d) Trastorno en la sintesis y secrecion de
linfoquinas

Produccion de anticuerpos
Alteraciones de los linfocitos T
Enfermedad por complejos inmunes
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Figure 1. Overview of the Pathogenesis of Systemic Lupus Erythematosus.

M Engl ] Med 2011;365:2110-21.



1. Genes
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MBL

FCcR 2A,3A,2B
IL-10

MCP-1
PTPN22

Ambiente

Luz UV
Sexo
&Infeccion?
LEBV?

2. Respuesta
inmunitaria anormal

Hedes
supresoras
defectuosas

Otros
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3. Autoanticuerpos
Complejos inmunitarios

5. Lesion

Inflamacion crﬁnca’

- a3

3 Oxidacion cronica &
Exantema '

MNefritis
Artritis Insuficiencia renal

Leucﬂpenia Arterioesclerosis
Enfermedad del SNC Fibrosis pulmonar

4, Inflamacion

Carditis Apn_ glej ia
Coagulacién Lesion por Rx
Etc. Etc.
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Small apoptotic
blebs

Ro (52 kD), ribosomal P,
calreticulin, fodrin, Jo-1

‘ Keratinocytes ]

|

Apoptotic

Large apoptotic
blebs

Nucleosomes, Ro (60 kD),
La, Sm, PARP, U1(70 kD), Mi-2




Manifestaciones clinicas

Sintomas constitucionales:

« Asteniay fatiga (80%0)
* Anorexia

« Pérdida de peso

* Fiebre (50%0)



Manifestaciones clinicas

Artritis 84%
Eritema malar 58%0
LLupus discoide 10%
Ulceras en mucosas 24%
Afeccion neurologica 27%
Afeccion renal 39%
Fendomeno de Raynaud 34%
Serositis 36%0

Cervera, Khamashtay Font. Medicine. 72: 113-24. 1993



Criterios de clasificacion revisados.

1) Rash malar

2) Lupus discoide

3) Fotosensibilidad

4) Ulceras orales

5) Artritis

6) Serositis

/) Enfermedad renal

8) Enfermedad neurologica
9) Enfermedad hematoldgica
10) Trastorno inmunoldgico
11) Anticuerpos antinucleares (AAN)

Tan, Cohen, et al. The 1982 revised criteria for the classification of SLE.
Arthritis Rheum. 20: 1271-7. 1982









Anticuerpos antinucleares

Nucleosoma

Anti ADN
Anti histonas

Proteinas no histonas
asociadas al ADN

Anti centromero
Anti Scl-70

Anti Ku

Anti PCNA

Proteinas no histonas
asociadas al ARN

Anti Sm
Anti Ul RNP
Anti Ro/SS-A
Anti La/SS-B
AntiJo 1

Nucleolos




Anticuerpos antinucleares

Anti ADN LES

Antl Sm LES

Anti histonas Lupus inducido por drogas
Anti RNP EMTC

Anti Ro/SS-A Sjogren, LES, LES neonatal
Anti La/SS-B Sjogren, LES

Anti Scl-70 Esclerosis sistémica (CREST)

Anti Jo-1

Polimiositis




Anticuerpos antinucleares
Inmunofluorescencia indirecta
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Enfoque Farmacoterapeutico



Antiinflamatorios esteroideos

» Hidrocortisona  Metilprednisolona
* Prednisolona « Dexametasona

e Prednisona  Triamcinolona



Tratamiento

vSegun clinica y actividad de la enfermedad

olnflamacién articular discreta AINES

9CORTICOESTEROIDES

oDosis baja (Prednisona 5-10 mg/dia): fiebre, serositis,
poliartritis.

ovDosis alta ( Prednisona 60 mg/dia): nefropatia lll,IVy V;
compromiso neuropsiquiatrico severo.

oPulsos de metilprednisolona (1g/dia por 3 dias): compromiso
hiperagudo grave.



Tratamiento

Cloroguina

— Accion
Inmunologica

— Absorciéon UV

— Actividad
antiproliferativa

« Hidroxicloroquina

Efecto
antiinflamatorio

Accion hormonal

Colesterol y LDL
15-20%



A
Proliferacio 9 AGENTE
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Se

Diferenciacion

) : Complemento
SIESS
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teraccion

Antigeno @

%ﬁo)tisular

Prednisona
Ciclosporina, FK50
Azatioprina
Metrotrexate

Dactinomicina




AGENTES CITOTOXICOS

« AZATIOPRINA:

— Derivado de las mercaptopurinas (antimetabolito) g sl

— Metabolizado para actividad: AZITH — 6MP

— Agente citotoxico para las celulas linfeides luego de su
activacion

— Utiles para transplante renal, nefritis lupica, AR, Crehn, ESCI.
Mitpl.

— Joxicidad: supresion medula 6sea; rash, fiebre; Nnauseas,
vomites, disfuncion hepatica.

¢ LEELUNGOMIDE:

— Profarmaco inhibidoer dela sintesis de las pinmidinas
— Activa eralmente; Il 72 prolengada
— Autorizada para A'R.

— Joxicidad: elevacion de enzimas hepaticas, teratogenicidad;
efectos cardiovasculares, disfuncion renal

o CICLOEOSEAMIDA:

— Agente algunante muy eficaz. cComoinmuneSUpreESEr:




Figure 1 Management of non-rena
lupus: practice at our centre. IV,
infravenous.

SLE

¥ 1 L L

Minor rash Avrthritis Haematological Central
Arthralgia Pleuritis nervous
Pericarditis system

NSAIDs MNSAIDs Severe haemolytic Controversial:

usually modest oral
steroids (for example,

anaemia (haemoglobin

<70g/l) or

Antimalarials
Low dose steroids

Antimalarials
Topical steroids

predni50|one 30 mg/
day)] often preceded by
pulsed methylprednisolone
for more severe cases.
Also relevant antipsychotic,
antiepileptic drugs efc

thrombocytopenia

(platelets < 25 x 109/])

If
( non-responsive W

Prednisolone

20-30 mg/day

If

Prednisolone 60-80
mg/day with preceding
methylprednisolone for

severe cases + either

azathioptine or
cyclophosphamide
(IV or oral),
immunoglobulin (IV) for
severe thrombocytopenia

If little response double
steroids and add
azathioprine,/

cyclophospamide IV pulses)

L non-responsive J

Add azathioprine
(occasionally
evelophosphamide)

Postgrad Med J 2002;78:599-606




Renal SLE diagnosed
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Mild/moderately active —
for exnmp|e proteinuria
<1.5 g/day or urine protein/
creatinine ratio
> 50 mg/mmol creatinine
but normal serum creatinine

Severe activity—for example
profeinuria rising
>1.5 g/day or protein/
creatinine ratio rising
> 50 mg/mmol creatinine
and rising creatinine

In either case
blood pressure
control is
munduiury

L

Corticosteroids start
0.5 mg/kg/day +
azathioprine 2—3 mg/kg/day




Corticosteroids start with

' 0.5 mg/kg/day plus monthly

If disease remains pulses of cyclophosphamide
active - 0.5-1 g/m? for 6 months

then 3 monthly for 2 years or

mycophenolate 1-2 g/day
instead of cyclophosphamide

L

. ) f still active, options (for
In spite of treatment kidneys which no randemised

may fail —dialysis and -— controlled data exists) include
rrr:m5|::|:::1r'|'rm|cm will then need anti-CD20 stem cell

to be considered

transplant (see table 4]

' anagement o rendcal Iwpus Dased on our own curren
Figure 2 Manag t of | lupus based t
F] rci ,I:'I" i ce. Postgrad Med | 2002;78:599-606




Table 2 Major side effects of drugs commonly used in SLE

Drug Side effect Notes and possible protective strategies
NSAIDs Gastrointestinal irritation/ Avoid using NSAIDs in patients with history of gastrointestinal bleed
bleeding Co-use gastroprofective agents, for example, proton pump inhibitors
Follow recent NICE guidelines regarding COX-2 specific drugs
Hydroxychloroquine Retinopathy (rare) Baseline assessment

Corticosteroids

Azathioprine

Cyclophosphamide

Osteoporosis
Hypertension
Glucose intolerance

Hirsutism
Susceptibility to infection

Bone marrow toxicity

Liver dysfunction

Bone marrow toxicity
Haemorrhagic cystifis
Increased risk of malignancy

Infertility/amenorrhoea
Nausea

Retinopathy, usually reversible on stopping drug (regular monitoring may be beneficial)

Bone densi!T scan quantification. Co-prescribe calcium/vitamin D supplements for most
patients on long term steroids. Some may need oral/IV bisphosphonates

Monitor regularly and treat with standard antihypertensive agents

Checking urine for glucose is usually sufficient for monitoring

Particularly if also on azathioprine or cyclophosphamide
Low threshold for aggressive antimicrobial therapy

Initially weekly and subsequently 4-6 weekly full blood count once stable dose
Usually reversible when drug discontinued

Avoid co-prescribing drugs which pofentiate effect, for example, allopurinol. Increased
risk of leucopenia with captopril

Monitor liver function fests as per full blood count
Effect usually reversible when drug discontinued

Nadir in white count occurs 10 days after infusion. This value can be used to deduce
whether next dose can be safely given or needs to be reduced

Good hydration (IV fluids if giving IV cyclophosphamide)

Mesna is protective: oral or IV

Especially bladder carcinoma or lymphoma

Seen less often with IV pulsed treatment presumably as cumulative dose fends fo be less
than oral therapy.

Particularly in women over 30 years

Powerful antiemetics such as granisetron often necessary

COX, cyclo-oxygenase; IV, intravenous; NICE, National Institute of Clinical Excellence.

Postgrad Med J 2002;78:599-606



Table 3 Effects of medication in pregnancy

Drug

Known effects an fetus

Current advice

High dose aspirin and NSAIDs

Hydroxychlorequine

Corticosteroids

Azathioprine

Cyclophosphamide

Mycophenolate mofetil

Cyclosporin A

Possible adverse effects on uterine
contraction and platelet function.
Patent ductus arteriosus

Withdrawal during pregnancy

associated with flares

High doses associated with
premature rupture of membranes,
intra uterine growth retardation and
maternal complications such as
gestational diabetes, hypertension
and avascular necrosis. No reports of

teratogenicity

Teratogenicity reported in animals.
Spor::)gic cases such as preaxial
polydactyl reported in humans. Most
studies show that generally well
tolerated

Teratogenicity well established in
humans

Toxicity seen in animal studies

Mot an animal teratogen. Studies
have confirmed relative safety in
pregnancy. Long term effects
uncertain

Avoid if possible —particularly final
few weeks of pregnancy

Chloroquine but not
hydroxychloroquine associated with
congenital abnormalities and so best
avoided

If possible avoid Huorinated
corticosteroids such as
dexamethasone and betamethasone
which easily cross the placenta

Best avoided but may be considered
if immunosuppression deemed
necessary

Axvoid during pregnancy. Effective
contraception required during and for
at least 3 months after discontinuation
of tfreatment (includes males)

Avoid during pregnancy. Effective
contraception required during and for
&6 weeks after discontinuation of
treatment

May be considered if

immunosuppression deemed
necessary




Micofenolato de mofetilo

Prodroga del acido micofenolico
Inhibidor de la inosina monofosfato dehidrogenasa
— Controla la sintesis de novo de nucleotidos de guanosina

Otras propiedades:

— Proliferacion de células mesangiales

— Expresion de moléculas de adhesion

— Expresion NOS inducible en la corteza renal.

La primera indicacion provenia de modelos murinos



The New England Journal of Medicine

EFFICACY OF MYCOPHENOLATE MOFETIL IN PATIENTS WITH DIFFUSE
PROLIFERATIVE LUPUS NEPHRITIS
Tak Mao Cran, M.D., Fu Keuna L, M.D., Coun 5.0, Tans, B.Sc., Rayvmono W.S. Wong, M.D.,
Guo Xians Fans, N.D., Yo Lian i, M.D., CHak Sing Law, M.D., Anorew KM, Wons, M.D.,

MaTtTHEW K.L. Tong, M.D., Kwok WaH CHan, M.D., ano Kar Nens La, M.D.,
FOR THE Honag Kong- GuanczHOU NEPHROLOGY STuDy GROUP®

1156 - October 19, 2000



TaeLe 3. OUTCOME OF TREATMENT.™

DIFFERENCE BETWEEN F
VARIABLE Grour 1 iN=21) Group 2 IN=21) Groupst WaLuE
M, e @E% Cl) s, e (AR5 CI e (A6% CI
Complete remission 17 81 (58 to 93} Il 76 (533 092} a (=20 to 30, 1.00
Parnal remission 3 14 3 14 0i—=211ta 2l 1.00
Treatment failure | 3 2 10 5 (=20 11 1.00
Relapscf 3 15 2 11 4 {—16to 25) 1.00
Mscontinuation of treatment | 3 1 > Di—13 1 13 1.00
Death 0 2 10 =10 (=22 1o 3) .49



The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MNOVEMBER 24, 2005 vOIL, 353 N0, 21

Mycophenolate Mofetil or Intravenous Cyclophosphamide
for Lupus Nephritis

Ellen M. Ginzler, M.D., M.P.H., Mary Anne Docley, M.D., M.P.H., Cynthia Aranow, M.D., Mimi Y. Kim, Sc.D.,

Jill Buyon, M.D., Joan T. Merrill, M.D., Michelle Petri, M.D., M.P.H., Gary 5. Gilkeson, M.D.,
Daniel . Wallace, M.D., Michael H. Weisman, M.D., and Gerald B. Appel, M.D.



MMF vrs CYC IV

« Completa remision (Proteinuria < 0,5%o,

sedimento inactivo)

— MMF(22,5%)

— CYC IV(5,8%)
* Remision parcial

— MMF(29,6%)

— CYC 1V(24,6%)
« Menos eventos adversos serios con MMF



The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2004 VoL, 350 NO.10

Sequential Therapies for Proliferative Lupus Nephritis

Gabriel Contreras, M.D., M.P.H., Victoriano Parde, M.D., Baudouin Leclercg, M.D., Oliver Lenz, M.D
Elaine Tozman, M.D., Patricia O'Nan, R.N_, and David Roth, M.D.
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Cumulative Probability of Patient Survival

Azathioprine

Wycophenolate
mofetil

Intravenous
cyclophosphamide

=0.11, mycophenolate mofetil vs. intravenous oyclophosphamide

0.02, azathioprine vs. intravenous oyclophosphamide

F
F
F

=0.33, mycophenclate mofetil vs. azathioprine

=
i
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Months
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Cumulative Probability of Event-free Survival

Mycophenolate
mofetil

Azathioprine

Intravenous
cyclophosphamide

B

P=0.0089, azathioprine vs. intravenous cyclophosphamide

0.05, mycophenaclate mofetil vs. intravenous oyclophosphamide

P=0.30, mycophenolate mofetil vs. azathioprine

12 24 3En 48 G0 72
Months



Mycophenclate
075 S
e muofetil

Azathioprine

Intravenous
cyclophosphamide

=0.02, mycophenolate mofetil vs. intravenous oyclophosphamide

2, azathioprine vs. intravenous oy clophosphamide

Cumulative Probability of Relapse-free Survival
C
o
]

F
F
F

0.1
0.22, mycophenolate mofetil vs. azathioprine

=
i
=

] 12 24 36 48 G0 72
Months



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Mycophenolate versus Azathioprine
as Maintenance Therapy for Lupus Nephritis

Mary Anne Dooley, M.D., M.P.H., David Jayne, M.D., Ellen M. Ginzler, M.D.,
M.P.H., David Isenberg, M.D., Nancy J. Olsen, M.D., David Wofsy, M.D.,
Frank Eitner, M.D., Gerald B. Appel, M.D., Gabriel Contreras, M.D., M.P.H.,,
Laura Lisk, B.Sc., and Neil Solomons, M.D., for the ALMS Group*

M Engl ] Med 2011;365:1886-95.



MMF

Aumento de la mortalidad en mantenimiento con
CYC IV (Vrs AZA)

Aumento de la morbilidad relacionada con el
medicamento en CYC IV (Vrs AZA - MMF)

Aumento en el numero de recaidas en CYC IV
(Vrs MMF)

No diferencia significativa entre AZAy MMF



NL (ALMS)

Fase de induccion: 358 sujetos
MMF 1,5gbidvs CYC IV 0,5 -1 g/m?

Criterios de respuesta
— Disminucion de la proteinuria
— Estabilizacion de la creatinina o0 mejoria

Remision

— MMF 57%
— CYC IV 53%
Latinoameérica

— MMF 70%

- CYCIV 30%



NL (ALMS)

Fase de mantenimiento: 227 sujetos
MMF vs AZA

Criterios de respuesta (3 anos)

— Tiempo para falla al tratamiento
* Muerte
« Dafo renal serio
« Recaida NL

MMF fue superior a AZA (p = 0,003)
Perfil de seguridad similar



MMF

 Llena un vacio en remision o mantenimiento de
NL
 Su perfil toxico es relativamente seguro en

pacientes con nefropatia lupica.

— Diarrea, nauseas, vomitos, episodios infecciosos leves y
casos raros de leucopenia

« Comparacion con CYCy AZA



Blancos terapéuticos en Lupus

Anti-BlyS Anti-interleukin-10
TACI-Ig

Anti-CD20 H
i Interleukin-10

B sfimulating g
including BlyS  y Peptide

' ' ' B’Ce"
CTLA-4-Ig Peptide Anti-CD22 tolerogan

Rahman A, Isenberg D. N Engl J Med 2008;358:929-939




Anti-CD20
Anti-CD22

Linfocito T



Rituximab

Atumumab

Ocrelizumab

Veltuzumumab

Abetimus —p P

Atacicept —

— T3 —Belimumab

Epratuzumab

Anti CD40L

Abatacept

J ALLERGY CLIN IMMUMNOL
FEERUARY 2011

FIG 1. B cell costimulatory molecules and receptors for the survival factors BAFF and APRIL are shown as

well as cell surface molecules being targeted therapeutically. The therapeutic agents are identified along
with their targets. BCMA, B-cell maturation antigen; CTLA-4, Cytotoxic T lymphocyte-associated antigen 4.
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Belimumab

[n Systemic Lupus Erythematosus

Celeste B. Burness and Paul L. McCormack
Adis, a Wolters Kluwer Business, Auckland, New Zealand



Features and properties of belimumab (Benlysta®)

Systemic lupus ernvthematosus (SLE)

Binds to the soluble form of B lyvmphocyte stimulator (BLyS),
thereby inhibiting BLyS-induced B ivmphocyte survival

Dose 10 mg'kg
Route of administration Intravenous infusion over 1 h
Fregquency of administration Once every 2 wk for first 3

doses then once avery 4 wk

Peak serum concentration 313 pg/mlL

Area under the serum 3083 ug = d'mlL
concentration-time curve from
time zero to infinity

Volume of distribution at 5.20 L
steady-state

Tearminal elimination half-life 192.4 d
Systemic clearance 215 mlLsd

MNMausea, diarmrhoea, pyrexia, nasopharnyngitis, bronchitis,
insomnia, depression, pain in extremity, depression, migraine,

pharnyngitis



Avances terapeuticos

 Blancos
— Laminina
~ PCR

— Nucleosoma ONA
— BAFF (BLyS) N oD
— FcRIIb B

. — VEGF
— Quemoquinas cD
- Coa ] TLR3
— PDGF B T R
— IL-27 B -~
_ IFNB e

— TLR9
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