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Il. Abreviacions:

lgG4-RD: Malaltia relacionada amb la Immunoglobulina G4
PAI1: Pancreatitis autoimmune tipus 1

Fab: Fragment antigen binding

Fc: Fragment crystallizable

LTh2: Limfocit T helper tipus 2

MHC: complex major d’histocompatibilitat

IL: Interleucina

LTfh: Limfocits T follicular helper

CTL: Limfocits T citotoxics

RTX: Rituximab

SLAMF7: Signaling lymphocytic activation molecule F7
INFY': Interfer6 gamma

EUA: Estats Units d’América

TC: Tomografia computeritzada

PET/TC: tomografia per emissio de positrons/TC

JCC: Japanese comprehensive criteria

ICC: International consensus criteria

IgG4-RI: IgG4-responder index

GC: Glucocorticoides

FAMM: Farmacs antireumatics modificadors de la malaltia
MTX: Metotrexat

AZA: Azatioprina

MMF: Micofenolat de mofetil

AMF: Acid micofenolic

REERIGG4: Registro Espafiol de Enfermedad Relacionada con la 1IgG4
SEMI: Societat Espanyola de Medicina Interna

lgG4-mRI: IgG4-responder index modificat
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V. Resum:

La malaltia relacionada amb la 1gG4 (IgG4-RD) és una patologia fibroinflamatoria
autoimmune sistémica, caracteritzada pel desenvolupament de masses fibrotiques
que poden portar a l'alteracié de 'arquitectura dels teixits i a la disfuncié organica.
En aquesta tesi doctoral s’ha estudiat per primera vegada aquesta malaltia a
Espanya, creant un registre nacional, basat en els criteris de consens internacional
en patologia en IgG4-RD. El primer estudi ha mostrat que els pacients amb IgG4-RD
han estat predominantment homes d’edat mitjana. La malaltia va afectar multiples
organs en un 47% dels casos. Les zones més frequentment afectades van ser el
retroperitoneu, I’0rbita, les glandules salivals i el pancrees. Després de completar un
primer tractament, el 39% dels pacients van presentar una recidiva. El segon estudi
va mostrar que només un 55% dels participants tenien valors en sérum de IgG4
>135 mg/dL. Els tractaments més utilitzats (constituint un 73% dels realitzats) van
ser glucocorticoides (GC), GC amb cirurgia, GC amb azatioprina , i cirurgia sola.
Tots els tractaments utilitzats van tenir un elevat grau de resposta perd amb
freqUents recidives. L’lgG4 responder index (IgG4-RI) modificat va correspondre’s
amb I'activitat de la malaltia. Cap pacient va desenvolupar cancer en el primer any
des del diagnostic de la malaltia. En conclusid, les caracteristiques de la IgG4-RD a
Espanya s’ajusten a les descrites a la literatura. L’elevacio sérica de 1gG4 va ser
inferior que en poblacions asiatiques. El tractament amb GC va ser el més utilitzat,
perd els farmacs antireumatics modificadors de la malaltia podrien ser d'utilitat.
L’lgG4-RI modificat va ser util per valorar la resposta. La incidéncia de neoplasies va

Ser escassa.
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Abstract:

lgG4-Related disease (IgG4-RD) is a rare systemic autoimmune fibroinflammatory
condition, characterized by the development of fibrotic masses and organ
dysfunction. In this doctoral thesis, IgG4-RD was studied in Spanish patients for the
first time creating a nationwide registry, based on the international consensus criteria
on 1gG4-RD pathology. The first study showed that patients with IgG4-RD were
predominantly middle-aged men. The disease involved multiple organs in 47% of the
cases. The most frequently involved zones were retroperitoneum, orbit, salivary
glands and pancreas. After completing the first treatment, 39% of the patients had
flares. The second study found that only 55% of the participants had serum IgG4
levels over 135 mg/dL. The most commonly used treatments (73% of all) were
glucocorticoids (GC), GC with surgery, GC with azathioprine, and surgery alone.
They all had a high response rates, but relapses were frequent. The modified IgG4-
responder index (lgG4-RI) corresponded to the disease’s activity. No patients
developed cancer in the first year after the disease’s diagnosis. In conclusion, 1gG4-
RD characteristics in Spain were similar to the ones described in the literature.
Serum IgG4 elevation was lower than in Asian populations. Treatment with GC was
the most frequently used, but disease modifying antirheumatic drugs could be useful.
Modified IgG4-RI was useful to monitor the outcomes. The incidence of malignancy

was low.
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V. Introduccio

i. Breu historia
La malaltia relacionada amb la Immunoglobulina G4 (IgG4-RD) és una entitat
de recent descripcid, tot i que agrupa a un grup de patologies conegudes des
de fa molts anys. El que és considerat com a primer cas documentat (1) es
tracta d’'un granger de 42 anys, natural de la Prussia Oriental (actual
Kaliningrad), que va desenvolupar de forma repetitiva hipertrofia de les
glandules submandibulars, submaxil-lars i lacrimals (Figura 1). Actualment
coneixem que un ampli espectre d’entitats, com la fibrosi retroperitoneal
idiopatica o malaltia d’Ormond, descrita el 1948 (2), inicialment considerades

com entitats diferents , estan englobades dintre d’aquesta malaltia.

Figura 1. Hipertrofia de glandules submandibulars, submaxil-lars i lacrimals

en la primera descripcié de la malaltia de Mikulicz (1).
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Els primers indicis de que la IgG4 podria tenir un paper important en
'etiopatogénia d'una malaltia van aparéixer a l'any 2001 amb Ia
documentacio de valors incrementats d’aquesta immunoglobulina en sérum
en pacients amb pancreatitis autoimmune tipus 1 (PAI1) al Japod.
Posteriorment, al 2003, Kamisawa va descriure la presencia d’afectacio
sincronica d’altres drgans en pacients amb PAI1, creant per primera vegada

el terme de malaltia sistémica autoimmune relacionada amb la IgG4 (2).

ii. Epidemiologia

L’epidemiologia de la 1gG4-RD segueix sent desconeguda. La recent
descripcié de la malaltia, I'neterogeneitat dels criteris diagnostics i les
probables diferéncies geografiques, fan que I'estimacié de la seva prevalenga
i incidencia sigui dificil. A més, sembla que existeixen importants variacions
en quant a la distribucié mundial d’aquesta entitat, tal i com succeeix amb la
PAI1, actualment englobada a dins de l'espectre de la 1gG4-RD. La
prevalenca d’aquesta manifestacio, que té uns criteris diagnostics previs
especifics, va ser de 2,2 casos per 100.000 habitants al Japo6 al 2007 (3),
molt superior a la d’altres paisos. Un dels estudis més valorables per conéixer
la prevalenca d’aquesta malaltia és un treball japonés que va incloure els
diagnostics al 2009 de PAI1, malaltia de Mikulicz, fibrosi retroperitoneal,
malaltia renal, limfadenopaties i malaltia pulmonar relacionades amb la IgG4
recollits en diferents hospitals escollits de forma aleatoritzada (4). L’eleccio
dels centres va ser en funcid del nombre de llits, de tal forma que els
hospitals amb un nombre més gran de llits tenien més probabilitat de ser

escollits. Finalment és van incloure més de 250 centres arreu del pais.
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Donada l'alta prevalenca de la PAI1, es van analitzar de forma separada els
departaments que tractaven pacients amb aquesta entitat de la resta de
departaments. Tot i els biaixos de seleccid, la prevalencga reportada en aquest

estudi va ser de 6 casos per 100.000 habitants.

Una revisié sistematica de casos en la literatura (5) va trobar 3366 casos
publicats (si bé amb criteris d’inclusié heterogenis) com a malaltia relacionada
amb la IgG4. El 74% eren casos japonesos i el 73% van resultar homes, amb

una edat mitjana de 61,4 anys [rang 14-88].

iii. Patogeénia

Immunoglobulina G4

Els anticossos de classe 1gG4 son el subtipus d'immunoglobulina G més
escas en individus sans, representant menys d’'un 5% de la quantitat total (6).
Es tracta d’'una immunoglobulina formada per dues cadenes lleugeres i dues
cadenes pesades. Un cop secretades per les cel-lules plasmatiques, les
cadenes pesades tenen la capacitat de dissociar-se, separant la molécula de
IgG4 en dos parts. Cada una de les parts inclou una cadena lleugera unida
covalentment a una de pesada (Figura 2). Aquest fet es produeix degut a la
debilitat dels enllagops no covalents entre les cadenes pesades.
Posteriorment, aquests hemi-anticossos, tendeixen a unir-se amb altres
meitats que provenen d’altres molécules de IgG4, amb una regié d’'uni6é a
antigen (Fragment antigen binding, Fab) diferent. Aquest fet es coneix com a
‘intercanvi de brag Fab’ (Fab arm exchange) i és exclusiu de les IgG4 (7).

Aquests anticossos biespecifics tenen escassa capacitat de resposta a
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antigens (8) i, tanmateix, la regio cristal-litzada (Fc, Fragment crystallizable)
té molt poca afinitat pel receptors Fc del complement, cosa que limita

I'activacié del mateix i la formacié d'immunocomplexos (9).

Interchain Intrachain
1 IgG1 IgG2 1IgG3 IgG4

Complement fixation - + - ~
Activating FcyR binding  ++ + ++ -
Inhibitory FcyR binding  ++ - - ++

\\” V -
n - i ’

IgG4 Fab arm exchange generates bispecific antibodies

Figura 2. Caracteristiques de la IgG4: disposicio dels enllagos, intercanvi de

bragos Fab i capacitat immunogena (10).

Per aquests motius s’ha considerat classicament que la IgG4 seria una
immunoglobulina no inflamatéria que podria atenuar algunes respostes
immunitaries. Tot i aixd, recentment s’ha demostrat certa capacitat
patogénica, aconseguint que s’indueixin lesions pancreatiques en ratolins

després d’haver estat injectats amb IgG4 de pacients amb IgG4-RD (11).

La 1gG4 pot elevar-se com a resposta a processos d’al-lergia amb
exposicions repetides o terapies de dessensibilitzacio, on hi ha una resposta
dels limfocits T helper 2 (LTh2) que dirigeix la produccio d’lgG4. Aquesta
IlgG4 competiria amb la IgE especifica, atenuant la resposta al-lérgica (12).

Actualment segueix sense quedar esclarit el paper de la IgG4 en la patogénia
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d’aquesta malaltia, no sabent si es tracta d'un actor principal o d'un

epifendmen.

Antigens

Actualment no se sap quin antigen és el que desencadena la cascada
inflamatoria associada a la 1gG4-RD. S’ha documentat l'existéncia de
diversos autoantigens en teixits glandulars de pacients amb PAI1 que podrien
ser I'objectiu de la resposta immune de la IgG4-RD, tot i que es poden trobar
en diverses malalties (13). També s’ha postulat sobre la possibilitat que
certes similituds estructurals de I'Helicobacter pylorii amb antigens propis
puguin induir PAI1 (14). Recentment, un estudi britanic no ha trobat
diferéncies entre malalts amb IgG4-RD i controls respecte la prevalenca
d’ulcera gastrica, exposicié a H. pylorii i resposta immunoldgica a aquest
germen, fet que no dona suport a la teoria de que péptids d’aquest

microorganisme desencadenin una resposta en forma de 1IgG4-RD (15).

Genética

S’han descrit algunes alteracions genétiques del complex major
d’histocompatibilitat (MHC) de tipus Il associades tant a la predisposicié per
desenvolupar PAI1 (en poblacié japonesa: HLA-DRB1*0405 i DQB1*0401)
(16) com a patir recidives (en poblacioé coreana: DQBeta1-57) (17). Un estudi
d’associacié del genoma complert o GWAS (genome wide assessment study)
en poblacio japonesa amb PAI1 amb i sense lesions associades en glandules
salivals/lacrimals, va mostrar polimorfismes de nucledtids simples en 4 gens
(KLF7, FRMD4B, NOX3 i MPPED2) que estarien relacionats amb el

desenvolupament de lesions extrapancreatiques (18).
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Mecanismes de la malaltia

Tot i ser una malaltia descrita recentment, el paper de les diferents poblacions
cel-lulars en la seva patogénia ha anat canviant amb l'aparicié de noves

técniques de laboratori.

Inicialment, es va suggerir que els LTh2 i limfocits T reguladors podrien iniciar
la resposta inflamatdria al ser activats per cél-lules dendritiques que els
presentarien un antigen desconegut (19). Aquesta interaccié es produiria en
estructures limfatiques terciaries (centres germinals ectopics en els teixits
periferics afectats per la malaltia) i conduiria a la secrecid de factor de
creixement de transformacié beta (TGFB) i interleucines (IL) 4 i 13, que
provocarien en els teixits la deposicidé de matriu extracel-lular i I'aparicid de
fibrosi. Les cél-lules dendritiques i els limfocits T interaccionarien amb els
limfocits B immadurs o naive que s’activarien, migrant cap als centres
germinals. En els centres germinals situats en els drgans limfatics secundaris
(melsa i ganglis), i possiblement amb la col-laboracié de limfocits T foleliculars
helper (LTfh) (20), patirien el canvi de classe i un procés d’hipermutacio
somatica que acabaria amb la producci6 de IgG4. La hipermutacié somatica
consisteix en l'aparicié de mutacions aleatories en el segment V o variable de
la immunoglobulina, que li confereixen diferents graus d’afinitat envers
’antigen contra el que van dirigits, per tal d’intentar donar una resposta
immune més especifica. Aquesta capacitat de resposta s’ha descrit en
multiples malalties autoimmunes, basades en respostes mitjancades per
antigens (21). Aquesta proposta inicial, en la que les cél-lules Th2 jugaven un
paper fonamental, no s’ha vist confirmada, ja que els estudis inicials estaven
fets, basicament, amb malalts atdpics. Estudis posteriors han comprovat que
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nomeés s’ha trobat un increment en LTh2 circulants en un 30% dels pacients
amb 1gG4-RD, que coincideixen amb aquells que presenten una historia

prévia d’al-lérgia (22).

Un altre mecanisme patogenic que s’ha estudiat és el que desencadenarien
els LTfh, que estimulen les cél-lules B en respostes immunes T-dependents, i
contribueixen a processos de canvi d’isotip, hipermutaciéo somatica, formacio
de centres germinals i seleccioé de centres germinals B d’alta afinitat. Aquests
limfocits es troben en drgans limfoides secundaris i terciaris principalment,
motiu pel qual és dificil el seu estudi a partir de mostres de sang periférica.
Els LTfh2 han demostrat in vitro la produccié de IL-4, perd no de IL-10,
necessaries ambdues per al canvi de classe a IgG4 de les ceél-lules
plasmatiques (23). Es interessant la troballa d’'un increment de LTfh2
circulants en malalts amb IgG-RD, directament relacionat amb la preséncia de
poblacions de plasmablasts i amb la quantitat de IgG4 circulant (24). Estudis
posteriors han documentat una expansié especifica de poblacions LTfh2
CD4*CXCR5*CD45RAPD1* en sang en pacients amb IgG4-RD, que s’han
correlacionat positivament de manera estadisticament significativa amb els

valors de IgG4 sérica, IL-4 i IL-10 (25).

Mitjangant técniques de citometria de flux i sequenciacié de nova generacio,
s’han demostrat poblacions de cél-lules B oligoclonals que corresponen a
plasmablasts 1gG4 que presenten hipermutacions somatiques tant en
bidpsies com en sang de pacients amb IgG4-RD (26). Aquests precursors de
limfocits B (Figura 3), identificats com a CD19*CD20-CD27*CD38", apareixen
als centres germinals i un cop al torrent sanguini es diferencien en limfocits B
efectors i de memoria. Els plasmablasts i els limfocits B activats participarien

17



Malaltia relacionada amb la IgG4

en la secrecid d’anticossos i en l'activacié de processos que condueixen a
fibrosi mitjangant IL-6 i TGFB. Altrament, actuarien com a estimuladors de
limfocits T, retroalimentant aixi la cascada inflamatoria. Finalment, les
cél-lules B de memodria podrien tenir un paper en les recidives (27). El
tractament amb rituximab (RTX), un anticos monoclonal muri anti-CD20, ha
demostrat reduir el nombre de plasmablasts, els valors de IgG4 en sang i
lactivitat de la malaltia (28). Els pacients que han presentat noves
recaigudes, han mostrat consistentment un increment dels valors de

plasmablasts en sang.

Exhausted
1gD- CD27-

Naive
IgD+CD27-

Switch Memory
IgD-CD27+

Pre-switch Memory
IgD+CD27+

B lymphocytes
CD19+
Figura 3. Estadis de diferenciacio dels limfocits B (Cortesia de la Dra. Monica

Martinez Gallo, Immunologia, Hospital Universitari Vall d’Hebron).

Recentment s’han trobat poblacions circulants de limfocits T citotoxics (CTL)
CD4* que presenten expansions clonals (29). La metodologia utilitzada han
estat noves técniques de citometria de flux amb nous anticossos, que
consisteix en la tinci6 de components cel-lulars mitjancant anticossos
especifics units a particules fluorescents i el recompte de les cél-lules que

resulten positives o negatives mitjangant identificacié per laser a traves d’un
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processament informatic. Aquests CTLs tenen com a proteines de superficie
la granzima A i SLAMF7 (signaling lymphocytic activation molecule F7). A
més, tenen la capacitat de secretar IL-1B, TGFB i interferé6 gamma (INFY'). En
pacients tractats amb RTX, s’ha observat que les poblacions de CD4*
SLAMF7* CTLs disminueixen significativament. Amb técniques similars, s’han
pogut aillar en teixits de pacients amb IgG4-RD escassos LTh2 i abundants
CD4* SLAMF7* CTLs, amb capacitat de secrecio d’IL-1B, TGFB i INFY (30).
Aquestes citocines, junt amb d’altres com IL-4, IL-10, IL-13, poden induir la
diferenciacié de macrofags i I'activacio d’eosindfils. Tota aquesta cascada
inflamatoria podria activar els fibroblasts i generar miofibroblasts que poden
provocar la deposicié de matriu extracel-lular (23), que acabaria donant la

tipica fibrosi estoriforme amb infiltrat limfoplasmocitari.

Si bé en l'actualitat (Figura 4), el mecanisme patogénic complert de la IgG4-
RD no es coneix completament i el rol de la IgG4 segueix sent controvertit, en
els models actuals de la malaltia sembla clar que unes clones especifiques de
CD4* CTLs s’expandirien en resposta a un antigen, que per ara és
desconegut. No esta demostrat com interaccionarien els CD4. CTLs amb els
LTfh, especialment de tipus 2, perd els primers semblen clarament
incrementats en pacients amb IgG4-RD activa. Es creu que els CD4* CTLs
migrarien després cap als teixits afectats on serien estimulats de nou pels
limfocits B i plasmablasts, que els presentarien novament antigens i
secretarien citocines proinflamatories. D’aqui en resultarien les lesions
fibrotiques, la produccié de IgG4, I'aparici6 de nous autoantigens i una
resposta immune sistémica. Aquesta interaccié dels CD4+ CTLs amb les

cél-lules B permetria perpetuar la resposta T efectora i de memoria (27).
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Actualment les investigacions estan centrades en identificar el o els antigens
responsables de [linici de la malaltia. S’ha identificat mitjancant la
sequenciacido de gens que codifiquen la fabricacié d’immunoglobulines en
poblacions de plasmablasts de pacients amb 1gG4-RD, la preséncia
d’anticossos contra galectina-3 (31). Aquests anticossos eren principalment
del tipus 1gG4 i s’han trobat en un 28% dels individus d’'una cohort de 121
pacients amb IgG4-RD. La galectina-3 es troba implicada en la patogenia de
multiples patologies fibroinflamatories, i podria ser la responsable de la IgG4-

RD en una porcié dels malalts.

IL-4
i - g
Plasmablast/
CD4+ CTL Y activatl B cell
. . > g '. IgG4
Macrophage 'U ﬁo: l.F.N ; y
activation TGF ﬁl / p )‘

cD4

Y

f'b’°b"3§5-7 Apoptosis Y yPIasma cell =8

Figura 4. Patogénesi de la IgG4-RD (27).
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iv. Manifestacions cliniques

La 1gG4-RD pot afectar multiples organs. Generalment, la disfuncié dels
teixits afectats es produeix per destruccio tissular, inflamacié i compressio
d’estructures per les masses fibrotiques, que es comporten com a tumors
benignes. A més a més, no son infrequents les manifestacions al-lergiques
com atopia, asma o éczema (32) fins en un 30% dels pacients. Des de la
descripcié inicial de la malaltia sistémica per Kamisawa (2), s’han anat

incorporant descripcions de nous organs que poden veure’s afectats:

Glandules salivals

La sialoadenitis és una manifestacié frequent. Es produeix afectacié de les
glandules parotides, sublinguals i/o submaxil-lars. Quan hi ha afectacié de
glandules lacrimals sobreafegida, es coneix com a malaltia de Mikulicz (33), i
quan les afectades son les glandules submandibulars, pseudotumor de
Kuttner (34). En ocasions, pot condicionar una sindrome seca associada, tot i
que amb baixa frequéncia, pel que s’ha de fer un diagndstic diferencial amb la
Sindrome de Sjogren (diferents manifestacions cliniques, alteracions

analitiques i serolodgiques, aixi com anatomopatologiques).

Glandules lacrimals

La dacriadenitis aillada sol ser bilateral en la majoria de casos. Els pacients
poden desenvolupar xeroftalmia, retraccid de les parpelles o alteracions

visuals per compressio (35).
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Orbita ocular i ull

L’afectacio orbitaria es por manifestar en forma de pseudotumor orbitari que
pot comportar proptosi ocular o exoftalmia (Figura 5), alteracions visuals,
fonamentalment en forma de diplopia, cefalea, xeroftalmia (35), i fins i tot la

pérdua d’agudesa visual per compressio del nervi optic. S’han descrit casos

aillats d’escleritis (36) i uveitis (37).

Figura 5. Pacient amb IgG4-RD en forma de pseudotumor orbitari, afectant la orbita

esquerre amb proptosi de I'ull.
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Hipofisi
L’afectacio de la hipofisi és una manifestacio rara que es presenta en forma
d’hipofisitis (38), que pot dur al desenvolupament de manifestacions
endocrinoldgiques tals com diabetis insipida o hipopituitarisme, aixi com
problemes compressius locals a nivell de la sella turca per I'aparicié de una

tumoracié de tipus inflamatoria (39).

Sistema nervids central

L’afectacio del sistema nerviés central es produeix fonamentalment a nivell de
les meninges, produint un engruiximent total o segmentari de les mateixes
(paquimeningitis hipertrofica) que pot provocar hipertensio cranial,
cefalees, marejos i hipoacusia entre d’altres (40). En ocasions poden
apareixer paralisis de parells cranials per compressié. Si bé és excepcional,
s’ha descrit I'afectacido del parénquima cerebral en forma de pseudotumor

inflamatori (41).

Sistema nervids periféric

S’ha descrit la preséncia de masses perineurals inflamatories sense arribar a
desenvolupar simptomatologia neurolodgica. En cas d’aparéixer simptomes,
aquests solen estar relacionats a compressié per les masses

fibroinflamatories (42).

Tiroides

Aquest tipus de manifestacio és el tipic exemple de com una malaltia
coneguda des de fa molts anys ha estat reclassificada com a IgG4-RD. La

tiroiditis fibrosant de Riedel o algunes variants fibrosants de la tiroiditis de
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Hashimoto (43) son, en realitat, degudes a I'afectacié de la glandula tiroides
per aquesta malaltia. Alguns autors han suggerit que I'hipotiroidisme és meés
frequent en pacients amb IgG4-RD i que les formes classiques de la malaltia
de Hashimoto podrien tenir relacié amb la IgG4, fet que roman controvertit
(44). L'efecte massa pot provocar compressié de les estructures respiratories
i digestives, apareixent dispnea, disfagia i lesié del nervi laringi recurrent, aixi

com disfuncié endocrina.

Ganglis limfatics

L’afectacié ganglionar aillada per aquesta malaltia és controvertida, donat que
moltes vegades no compleixen tots els criteris anatomopatologics pel
diagnostic. En el context de una IgG4-RD amb afectacié de multiples 6rgans,
poden apareéixer limfadenopaties amb criteris histologics parcials que poden
ser presents a multiples territoris, apareixent de vegades simptomatologia

compressiva local derivada del seu creixement (45).

Mama

S’ha descrit I'afectacid mamaria en forma de tumoracions solitaries mamaries

0 mastitis esclerosant (46).

Pulmons i via aéria

L’afectacio del parénquima pulmonar pot provocar diversos tipus de
manifestacions cliniques, des de tos i dispnea fins a malaltia intersticial
pulmonar, havent estat descrits diversos patrons d’afectacié (47). L’afectacio
pleural pot generar trastorns ventilatoris, embassament pleural o dolor

pleuritic (48).
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Mediasti

S’ha descrit, la preséncia a nivell de mediasti d’'un component fibrotic que
dona lloc a una mediastinitis fibrosant que pot generar dispnea, dolor toracic
o produir compressio d’estructures vasculars, apareixent clinica compatible

amb una sindrome de vena cava superior (49).

Cor

A nivell cardiac s’ha descrit la preséncia d’estenosis d’arteries coronaries que
poden produir manifestacions isqueémiques (50,51), en ocasions en el context
d’afectaciéo de l'arrel adrtica. També es poden donar casos d’afectaciéo de

pericardi que clinicament es comporta com una pericarditis (52).

Aorta i grans vasos

L’afectacio vascular es una de les que poden produir manifestacions més
greus, ja que habitualment és asimptomatica fins I'aparicié de complicacions.
La inflamacio persistent de 'aorta en forma d’aortitis ascendent o descendent,
es pot complicar amb I'aparici6 d’aneurismes o disseccions (53-55). Es
possible també I'afectacio d’arteries de calibre mitja. Pot manifestar-se com a
dolor abdominal o lumbar o toracic, claudicacié intermitent per I'aparicid

d’aneurismes a diferents nivells.
Via biliar

Les manifestacions biliars son unes de les més prevalents i greus d’aquesta
malaltia, podent arribar a produir una cirrosi biliar secundaria. L’afectacié de
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I‘arbre biliar produeix estenosis, que apareixen a diferents nivells. Existeixen
diversos tipus d’afectacio biliar. La diferenciaciéo amb la colangitis esclerosant
primaria és molt important per la seva semblancga clinica i radioldgica i es
basa en la presencia d'infiltrats IgG4™ o IgG4 elevada en sérum, i en la bona
resposta a glucocorticoids (GC). Es possible la preséncia d’una colecistitis
cronica alitiasica que es diagnostica quan es fa I'examen histologic de la pega
quirurgica (56,57) i que obliga a descartar afectacio biliar a altres nivells. No
és infrequent I'associacié de manifestacions biliars amb PAI1. Clinicament,

pot presentar-se en forma de dolor en hipocondri dret i ictericia.

Fetge

L’afectacio es similar a la hepatitis autoimmune amb elevacié de
transaminases i la preséncia a nivell anatomopatologic d’hepatitis cronica
activa (58). A diferencia de la hepatitis autoimmune, sembla que la resposta a
GC seria més rapida i amb menys recidives en els pacients amb hepatitis
autoimmune relacionada amb la 1IgG4. Finalment, s’ha descrit també la

presencia de pseudotumors intrahepatics (59).
Pancrees

L’afectacio pancreatica en forma de PAI1 pot cursar clinicament amb ictericia,
dolor abdominal, diabetis pancreatopriva, diarrees i quadres malabsortius,
simptomes produits per la destruccié del parenquima pancreatic. En aquests
casos és caracteristica I'elevacio de la IgG4 sérica i certes troballes en les
proves d’imatge, com I'’engruiximent difus del pancrees amb I'aspecte d’estar
encapsulat o pancrees en salsitxa i la preséncia d’'un estretament irregular del

conducte pancreatic principal (60,61).
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Retroperitoneu

La preséncia de la malaltia a nivell retroperitoneal és una manifestacio
classica. En la fibrosi retroperitoneal idiopatica o malaltia d’Ormond es
produeix una proliferacié retroperitoneal d’'una massa fibrotica que provoca
dolor lumbar cronic, edemes, trombosis venoses i nefropatia obstructiva per la
compressio ureteral extrinseca. Habitualment s’acompanya d’'una afectacié
de l'aorta (periaortititis) que en alguns casos poden provocar clinica de

claudicacio intermitent o signes d’isquémia (62,63).

Mesenteri

L’afectaci6 del mesenteri, amb fibrosi i inflamacié del greix omental,
clinicament es manifesta com a dolor abdominal, preséncia de masses

abdominals, i en ocasioé quadres pseudoobstructius (64).

Tracte gastrointestinal

L‘afectacio intestinal és molt poc frequient, havent-hi pocs casos descrits a la
literatura. Pot cursar en forma d'un engruiximent de la mucosa que, en
ocasions, es manifesta en forma d’ulceres. Principalment es tracta de lesions
esofagiques o gastriques que poden provocar disfagia o dolor.

Excepcionalment es poden presentar com a lesions polipoides (65).

Ronyé

L‘afectacio renal es pot manifestar en forma de nefritis intersticial o bé amb la
preséncia de masses a nivell cortical. EI quadre de nefritis intersticial pot

cursar en forma de sindrome nefrotica o nefritica amb alteracié de la funcid
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renal i alteracions hidroelectrolitiques (66). N’és caracteristica la
hipocomplementémia i la presencia d’alteracions radioldogiques especifiques,
que permeten diferenciar-la d'altres patologies intersticials renals.
Ocasionalment, s’han documentat masses inflamatories perirenals que cal

diferenciar de tumors malignes (67).

Prostata i testicles

Aquest tipus de manifestacions sén poc frequents. L‘afectacié prostatica es
en forma de masses, amb clinica de prostatisme cursant amb disuria i
polaquiuria (68) i és important fer el diagnostic diferencial amb una neoplasia
de prostata. Es poden donar casos de masses escrotals amb increment de

tamany testicular i dolor (69).

Pell

L‘afectacio cutania dona lloc a lesions per infiltracio de la malaltia. S’han
descrit multiples tipus de presentacions incloent: plasmocitosi cutania i
pseudolimfoma (plaques eritematoses o noduls subcutanis), psoriasiforme

(plagues amb descamacions), i lesions maculopapulars exhudatives (70).

Os

Aquesta és també una manifestacié molt poc frequient. Pot cursar amb dolor,
incapacitat funcional arran de la presencia de masses 0ssies erosives, que
poden arribar a comprometre estructures veines, havent-se de fer diagnostic
diferencial amb tumors ossis. S’han descrit casos d’afectacié de la base del
crani o a nivell de pterigoides, podent afectar-se per contiguitat I'aparell

vestibular o els nervis oculars (71).
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v. Nomenclatura

La IgG4-RD ha passat per diverses denominacions abans de I'existéncia del
consens actual. Aquestes inclouen malaltia associada a la 1gG4, malaltia
sistémica relacionada amb la IgG4, malaltia esclerosant relacionada amb la
lgG4, malaltia sistémica esclerosant relacionada amb la 1gG4, malaltia
autoimmune relacionada amb la IgG4, malaltia hiper-lgG4, sindrome
limfoproliferativa multiorganica IgG4 positiva, sindrome plasmocitic sistémic
relacionat amb la 1gG4 i sindrome IgG4. Des del 2012 es disposa d’un
consens per al nom, malaltia relacionada amb la IgG4 (IgG4-related disease)
(72). Donats els multiples eponims i malalties classiques que actualment es
consideren part de la IgG4-RD, es va revisar també la denominacié de cada

afectacio per tal d’lhomogeneitzar la nomenclatura (Taula 1)
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Taula 1: Nomenclatura de consens

IgG4-RD (72)

per a cada manifestacié organica de la

Organ afectat; entitats classiques

Nomenclatura de consens

Glandules salivals; malaltia de Mikulicz;
tumor de Kuttner

Sialoadenitis relacionada amb la IgG4

Glandules lacrimals; dacriadenitis
esclerosant cronica

Dacriadenitis relacionada amb la IgG4

Orbita ocular i ull; pseudotumor orbitari;
miositis orbitaria esclerosant

Malaltia orbitaria relacionada amb la 1IgG4

Hipofisi; hipofisitis limfocitaria

Hipofisitis relacionada amb la IgG4

Sistema nervids central; paquimeningitis
hipertrofica

Paquimeningitis relacionada amb la IgG4

Sistema nervids periféric

Neuropatia relacionada amb la IgG4

Tiroides; tiroiditis de Riedel; variant
fibrosant de la Tiroiditis de Hashimoto

Malaltia tiroidal relacionada amb la IgG4

Ganglis limfatics

Limfadenopaties relacionades amb la IgG4

Mama

Mastitis relacionada amb la 1IgG4

Pulmons i via aéria; pleura; sinus

Malaltia pulmonar, pleural o sinusitis
relacionada amb la IgG4

Mediasti; mediastinitis fibrosant

Mediastinitis relacionada amb la 1IgG4

Cor

Malaltia cardiaca relacionada amb la IgG4

Aorta; aortitis; periaortitis cronica;
aneurisma inflamatori aortica

Aortitis o periaortitis relacionada amb la IgG4

Via biliar; colangitis esclerosant

Colangitis esclerosant relacionada amb la
IgG4

Fetge; hepatitis autoimmune;
pseudotumor inflamatori hepatic

Hepatopatia relacionada amb la IgG4

Pancrees; pancreatitis autoimmune

Pancreatitis autoimmune relacionada amb la

tipus 1 IgG4
Retroperitoneu; fibrosi retroperitoneal Fibrosis retroperitoneal relacionada amb la
idiopatica o malaltia d’Ormond IgG4

. " Mesenteritis esclerosant relacionada amb la
Mesenteri; mesenteritis esclerosant 9G4

Ronyé

Nefritis tubulointersticial, glomerulonefritis
membranosa o pielitis relacionada amb la
IgG4

Prostata i testicles

Prostatitis o orquidoepididimitis relacionada
amb la IgG4

Pell

Malaltia cutania relacionada amb la IgG4

Os

Malaltia 0ssia relacionada amb la IgG4
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vi. Laboratori

Generalitats

La IgG4-RD no presenta alteracions especifiques al laboratori, si bé alguns
parametres es mostren alterats amb més frequéncia. Segons els organs involucrats,
es poden trobar alteracions diferents com elevacié de bilirubina i transaminases en
el context d’'una pancreatitis 0 hepatopatia relacionada amb la IgG4 o increment de
creatinina en pacients amb fibrosi retroperitoneal relacionada amb la IgG4. Es pot
produir una elevacié dels reactants de fase aguda com la proteina C reactiva o la
velocitat d’eritrosedimentacié perd no de forma significativa. Tanmateix, una part
dels pacients desenvoluparan hipergammaglobulinémia policlonal, increment del

recompte d’eosindfils, augment de IgE i hipocomplementémia (C3 i/o C4) (73).

Immunoglobulina G4

Els primers malalts descrits amb aquesta malaltia eren pacients japonesos afectes
de sindrome de Mikulicz, aixi com malalts amb PAI1 que presentaven nivells elevats
de 1gG4 a nivell de sérum. Per aquest motiu es pensava que aquesta fraccio de la
immunoglobulina G era un marcador amb alta sensibilitat i especificitat per a
aquesta malaltia, perd en séries més recents s’ha comprovat que no tots els
pacients presenten nivells elevats d’lgG4. D’altra banda, s’ha pogut comprovar que
moltes altres malalties poden presentar-se amb un increment dels valors seérics

d’'lgG4 (Taula 2).

La determinacié de IgG4 en sérum es realitza per immunonefelometria. A nivell
tecnic, s’ha detectat un efecte prozona en casos amb nivells molt elevats d’lgG4 en
sang periferica i amb biopsia confirmatoria de 1gG4-RD, fet que pot donar lloc a

falsos negatius de la técnica (74). En situacions normals, I'anticos anti-lgG4,
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després d’unir-se a la IgG4, emet llum a una determinada longitud d’ona, obtenint el
valor quantitatiu del test. L'efecte prozona consisteix en que en aquells pacients que
presenten titols molt alts d’lgG4 seérica, la unié antigen-anticds queda inhibida,
donant un resultat falsament negatiu. Posteriorment, al diluir la mostra, es produeix
la unié anticds-immunoglobulina, i la quantificacié d’lgG4 en sang s’incrementa
significativament. A causa d’aquest efecte prozona, actualment es recomana fer
servir kits comercials amb tecnologia que detecta aquest efecte. Fins a un 26% dels

pacients en aquest estudi van presentar efecte prozona (74).

En les descripcions inicials de la malaltia, un dels 6rgans més estudiants va ser el
pancrees, que s’afecta en forma de PAI1. En aquesta entitat, les séries japoneses
en reporten una elevacié de IgG4 en practicament tots el malalts, donat que els
grups japonesos fan servir el nivell de la IgG4 com a criteri diagnostic, ja que no
acostumen a realitzar bidpsies pancreatiques. Hamano et al. van comparar la PAI1
amb altres patologies (Sjogren, cancer de pancrees...) i va mostrar valors elevats
(superior a 135 mg/dL) en 19 de 20 individus amb PAI1, amb una concentracié
mitjana de 663 mg/dL, significativament més alta que en la resta de comparadors
(60). Estudis més amplis en poblacié del Regne Unit afectes de PAI1 reforcen
aquesta idea (75). Posteriorment, una série de pacients amb 1gG4-RD dels Estats
Units d’America (EUA), on només el 19,2% dels participants estaven diagnosticats
de PAI1, va mostrar en una poblacié no asiatica que els valors sérics de IgG4
només estaven elevats en un 51.4% dels pacients (73). El mateix grup va
determinar la utilitat de la determinacié dels nivells sérics de IgG4 en el diagnodstic
de la malaltia (76), mostrant una sensibilitat pel diagnostic de la IgG4-RD del 90%,
un valor predictiu negatiu del 96% amb el punt de tall per diagnosticar IgG4-RD en >

135 mg/dL. L'especificitat va resultar només del 60%, i el valor predictiu positiu va
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ser només del 36%, no permetent per tant diagnosticar aquesta entitat unicament en
base a un nivell elevat d’aquest marcador. La utilitzacié d’'un punt de tall més elevat
va empitjorar significativament la sensibilitat, i la utilitzacié d’'un quocient IgG4/IgG
en serum no va millorar els parametres estadistics. Un altre estudi dels EUA fet per

Ngwa et al. va trobar un valor predictiu positiu de només el 10% (77).

La utilitat de la determinacié de IgG4 en sérum és encara controvertida, donat que
és part significativa dels criteris diagnostics japonesos, perd només és una dada

més a favor en els criteris internacionals (78).
Plasmablasts

Els plasmablasts sén precursors de cél-lules B que progressivament maduren (sota
els estimuls de cél-lules presentadores d’antigens, limfocits T i citocines) a limfocits
B CD20* naive als centres germinals i, posteriorment, es diferencien als teixits
inflamats o al moll d’os en cél-lules plasmatiques productores d’anticossos o en
cél-lules plasmatiques de memodria. La quantificacio es realitza per citometria de flux.
Hi ha dues poblacions principals de plasmablasts descrites, la CD19*CD20
CD27+*CD38" (26) i la CD19'CD24-CD38" (79). La poblaci6 CD19*CD20-
CD27+*CD38" va ser descrita inicialment pel grup de Wallace et. al (EUA), trobant-se
present en tots els pacients pretractament independentment de I'elevacié de IgG4
sérica i es correlaciona de forma positiva amb el nombre d’érgans afectats,
constatant-se a més una disminucié dels valors absoluts al rebre tractament anti-
CD20, un increment de forma significativa al presentar recaigudes i una correlacié
del seu valor amb el nivell d’activitat de la IgG4-RD (28). La poblacio CD19*CD24-
CD38" és la reportada per un grup xinés en pacients amb 1gG4-RD i IgG4 elevada,

trobant-se una correlacio del seus valors amb el nombre d’drgans afectats, i una
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disminucié després de rebre tractament amb glucocorticoides (GC), no existint una
correlacio de la variacio del recompte de plasmablasts i la de I'escala d’activitat de la
malaltia. La primera clona estaria inclosa en la segona, representant-ne un 76.5%
de la mateixa (80). S’han proposat els plasmablasts, especialment els CD19*CD20
CD27*CD38", com a biomarcadors diagnostics i de seguiment de resposta al
tractament de la 1gG4-RD (28), tot i que no sén una técnica estandarditzada ni

disponible a gaires centres.
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Taula 2: Malalties que poden presentar IgG4 seérica elevada o cél-lules

plasmatiques IgG4 positives en teixits (81)

Malalties amb elevacio de IgG4
serica

Malalties amb cél-lules
plasmatiques IgG4 positives en
estudis anatomopatologics

Granulomatosi amb poliangeitis i
eosinofilia

Artritis reumatoide

Malaltia de Castleman

Quists radiculars

Pneumonia intersticial

Epulis de cél-lules plasmatiques

Artritis reumatoide

Liquen oral pla

Asma

Malaltia de Castleman

Neuropatia idiopatica

Hepatitis autoimmune relacionada amb
empelt

Sarcoidosi i similars

Carcinomes escamosos

Sindrome hipereosinofilica

Amigdalitis cronica

Poliangeitis microscopica

Plasmocitosis

Cancer de pancrees

Granulomatosi amb poliangeitis

Pancreatitis cronica

Diverticulitis

Cirrosi

Sinovitis inespecifica

Lupus sistémic eritematés

Cancer de pancrees

Pancreatitis aguda

Pancreatitis cronica

Hepatitis autoimmune

Colitis ulcerosa

Colangiocarcinoma

Hiperplasia fol-licular

Esclerodérmia

Rebuig d’empelt renal

Neoplasia papil-lar intraductal
mucinosa

Sinusitis cronica

Colitis ulcerosa

Adenocarcinomes

Sindrome de Sjogren

Hepatitis autoimmune

Hepatitis cronica

Calazi

Tumoracio pancreatica benigna

Malaltia de Crohn

Altres alteracions pancreatiques

Sindrome del colon irritable

Controls sans

Colitis isquémica

Sialoadenitis

Sindrome de Sjogren
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vii. Imatge

Multiples técniques d’'imatge poden ser utils per a avaluar I'afectacié organica de la
lgG4-RD, completar el diagnostic diferencial i pel maneig de les complicacions.
Depenent de I'0rgan afectat, algunes proves més especifiques tenen millor

rendiment (82).

Ultrasons

Tot i que no é€s una técnica diagnostica de la malaltia com a tal, pot servir per
monitoritzar-ne les complicacions. Les seves principals aplicacions serien la
monitoritzacié dels uréters i la deteccié d’hidronefrosi en I'afectacié retroperitoneal,
’'avaluacio del pancrees i de la via biliar en PAI1 i malaltia de via biliar/bufeta de la
fel, i 'estudi inicial de complicacions vasculars arterials (aneurismes, disseccions) o

venoses (trombosis, disminucié de retorn vends).

Tomografia computeritzada

La tomografia computeritzada (TC) permet obtenir imatges a nivell de tot el cos. Es
poden trobar masses de parts toves amb engruiximent de les estructures (des de
glandules parotides al pancrees o el retroperitoneu). En ocasions es pot apreciar
I'afectacié ossia en forma d’ostedlisi 0 masses paravertebrals. La TC amb contrast
permet avaluar estructures vasculars o bé trobar lesions caracteristiques especials
com les lesions corticals perifériques hipodenses de la nefritis tubulointersticial
relacionada amb la IgG4 (66). En els pulmons, s’han descrit diversos patrons
d’afectacié radioldogica per TAC associats a la 1gG4-RD (engruiximent bronco-
vascular i de Iobuls interseptals, ndduls solids, afectacio intersticial i opacitats en
vidre desllustrat) (47). El TAC vascular pot trobar engruiximent mural, captaci6é de

contrast o dilatacions aneurismatiques al llarg de tota I'arteria aorta (53). A nivell
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abdominal, amb l'ajuda de contrast, es poden posar de manifest alteracions
retroperitoneals com la presencia d’un rodet periaodrtic que es pot estendre fins a
I'arteria mesentérica o les artéries iliaques. Es important per a I'estudi de lesions

pancreatiques per diferenciar la IgG4-RD de lesions malignes (83).

Ressonancia magnética nuclear

Aquesta tecnica permet estudiar amb més definicid I'afectacié de meninges, que es
presenta en forma de paquimeningitis, apreciant-se realgament de les meninges o
de la hipofisi amb la utilitzacié de contrast. També permet una millor visualitzacié de
masses periorbitaries (84). En els rars casos d’afectacié cardiaca pot ser d’utilitat
(85). A nivell abdominal, I'estudi de la via biliar i del pancrees pot mostrar les
tipiques dilatacions de via biliar extrahepatica de la colangitis esclerosant primaria.
Es coneguda la seva utilitat en la caracteritzaci6 de masses retroperitoneals, on

ajuda a completar el diagnostic diferencial (86).

Colangiografia

La colangiopancreatografia retrograda endoscopica es una técnica invasiva
frequentment utilitzada en la valoraci6 de patologia biliar, i de gran ajuda en
colangitis esclerosant relacionada amb la 1gG4 (87), havent estat descrits uns
patrons especifics d’estenosis (88). Aquestes estenosis estan localitzades (Figura 5)
a nivell distal al conducte biliar comu (tipus 1), afectant conductes intrahepatics
(tipus 2), afectant a nivell de I'hil i a nivell distal dels conductes biliars comuns
simultaniament (tipus 3), o només afectant els conductes biliars de I'hil hepatic (tipus

4).
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Figura 5. Classificacio colangiografica de la colangitis relacionada amb la IgG4 (89).

Tomografia per emissié de positrons/TC

Es la técnica aplicada de forma més recent a la IgG4-RD. La tomografia per emissié
de positrons/TC (PET/TC) amb utilitzacié de 18-fluorodeoxiglucosa com a contrast
permet avaluar la imatge de TC junt amb les imatges de fusi6 amb I'emissié de
positrons, que permeten mesurar l'activitat metabodlica del teixits afectats. Estudis
retrospectius (90) han demostrat que el PET/TC és capag de detectar malaltia per
IgG4 activa en I'dérgan problema i, en una significativa proporcio dels pacients (84%),
malaltia en organs distants que havia passat desapercebuda. EI PET/TC és poc
especific perd molt sensible, de manera que podria tenir un paper per completar el
diagnostic diferencial i trobar un teixit adequat per realitzar una bidpsia. Tanmateix,
Zhang et al., en un estudi prospectiu ha mostrat que la utilitzacié del PET/TC és
capa¢ de detectar nous teixits afectats en un 71,4% dels pacients, avaluats
préviament amb TC, ultrasons i exploracié fisica (91). Amb el propdsit de
monitoritzar la resposta al tractament, els mateixos autors han mostrat una
disminucié de la captacié al PET/TC en el 81,9% dels pacients al fer un estudi
d’evolucié després de rebre un tractament adequat. Aquesta técnica no esta
disponible ampliament, perd sembla que pot tenir un futur prometedor per a

I'avaluacié d’aquests malalts.
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viii. Anatomia patologica

Histopatologia basica

La IgG4-RD esta caracteritzada per 4 troballes basiques a nivell histopatologic:
infiltrat limfoplasmocitari, fibrosi estoriforme, flebitis obliterativa i eosinofilia/preséncia

de macrofags (92).

L’infiltrat limfoplasmocitari, que seria una de les alteracions que apareixerien de
forma precog, esta format predominantment per limfocits T CD4+ que infiltren de
forma difusa el teixit afectat. També hi ha presents, en menor quantitat, limfocits B i
cél-lules plasmatiques, que tendeixen a agrupar-se en agregats limfocitaris o centres
germinals (92). Aquests limfocits son policlonals, tot i que també s’han descrit

expansions oligoclonals de cél-lules B 1gG4+ (93).

La fibrosi estoriforme o arrosariada, es defineix com una distribucié de fibres de
col-lagen que recordaria als radis d’'una roda de carro. Aquesta distribucio respon a
la forma dels fibroblasts o miofibroblasts, que un cop queden coberts pel col-lagen,
donen I'esmentada aparenca de roda de carro. Es una caracteristica que pot
apareixer des del principi perd s’associa a estadis més tardans de la malaltia. No hi
ha una definicié estandard entre patdlegs (94). Aquesta fibrosi té una distribucio
clapejada, i pot escapar a bidopsies per puncié amb agulla fina. La fibrosi queloide o
la fibrosi acel-lular no serien tipiques de la IgG4-RD. En algunes manifestacions com
la PAI1 o la fibrosi retroperitoneal, la fibrosi estoriforme pot ser intensa, mentre que
en altres contexts clinics , com en la dacriadenitis o les adenopaties pot ser més

atenuada o absent (92).

La flebitis obliterativa és la obliteracié parcial o total de venes de tamany mig

causada per un infiltrat inflamatori intens. A vegades, la unica manera de diferenciar-
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les és la tinci6 amb elastina. La presencia de necrosi de la paret del vas amb

infiltrats neutrofilics és suggestiva de vasculitis, i no de 1IgG4-RD.

Finalment, hi ha altres troballes menys frequents. La infiltracié per eosinofils pot ser
variable perd en algunes manifestacions com la fibrosi retroperitoneal (62) 6 la
fibrosi angiocéntrica eosinofilica és habitual (95). També es poden trobar macrofags
del tipus M2 o arteritis, caracteristicament sense necrosi de la paret cel-lular, similar

a la flebitis obliterativa (10).

Per altra banda, hi ha tot un seguit de troballes anatomopatoldgiques que no soén
tipiques de la 1gG4-RD i que haurien d’orientar cap a diagnostics alternatius. La
presencia d’infiltrats neutrofilics, amb ceél-lules gegants o la formacié de granulomes

anirien en contra del diagnostic de 1IgG4-RD.

Immunohistoquimica

La preséncia d’abundants ceél-lules plasmatiques IgG4* dins els teixits afectats és
una de les troballes caracteristiques de la IgG4-RD (92). Altres malalties riques en
cél-lules plasmatiques poden tenir infiltracié per cél-lules 1IgG4* (Taula 2) (96). Per
aixo els criteris diagnostics de consens no recomanen basar el diagnostic unicament
en aquests recomptes en teixit. S’han proposat uns recomptes minims de ceél-lules
plasmatiques IgG4* amb un rati IgG4/IgG en cada teixit determinat, alhora que és
imprescindible la correlacio amb les troballes anatomopatologiques generals i la

clinica (97).

Teixits amb caracteristiques diferenciades

En el cas de l'afectaci6 de ganglis limfatics, la fibrosi estoriforme i la flebitis
obliterativa solen ser absents. Es poden discernir 5 variants histologiques dintre de

'afectacid adenopatica (98): morfologia tipus malaltia de Castleman (tipus I),
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hiperplasia fol-licular reactiva (tipus |Il), expansio interfol-licular (tipus |Ill),
transformacio progressiva de malaltia tipus centre germinal (tipus 1V), i malaltia
inflamatoria tipus pseudotumoral (tipus V). Donada la variabilitat de les
presentacions i les multiples malalties que poden imitar aquests patrons, no es
recomana basar el diagnostic unicament en I'anatomopatologia de ganglis limfatics

(94).

Pel que fa a la sialoadenitis i la dacriadenitis, habitualment presenten una fibrosi no

estoriforme, i poques vegades s’aprecia flebitis obliterativa (94).

ix. Diagnostic

Al plantejar el diagnostic de la 1gG4-RD, cal tenir en compte tot un seguit de
malalties que poden actuar com a imitadores i que han d’estar incloses en el
diagnostic diferencial de la mateixa. Actualment existeixen dos conjunts de criteris
diagnostics per a la malaltia relacionada amb la 1IgG4 que engloben la majoria de
manifestacions. Per altra banda, alguns organs amb afectacions molt
caracteristiques disposen dels seus propis criteris. Existeix certa controvérsia sobre

quins criteris seguir.

Diagnostic diferencial

A nivell patologic i serologic, hi ha multiples malalties que poden presentar infiltracio
per cél-lules plasmatiques IgG4* o elevacio de la IgG4 sérica (Taula 2). A més, a
nivell clinic, tot un seguit de condicions médiques poden presentar-se amb afectacio
organica o manifestacions cliniques que poden imitar la IgG4-RD i que s’han de tenir

en compte depenent de cada cas. Aquestes es troben detallades a la Taula 3.
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Taula 3: Diagnostic diferencial de la IgG4-RD

Malalties imitadores de la IgG4-RD

Neoplasies

hematoldgiques:

Limfoma extranodal de zona marginal (99)

Limfoma limfoplasmacitari (100)

Limfoma fol-licular (100)

Limfoma del teixit limfoide associat a la mucosa (101)

Limfoma del mantell (102)

Limfoma anaplasic de cél-lules B (103)

Neoplasies

solides:

Adenocarcinoma de pancrees (104)

Adenocarcinoma de pulmé (105)

Tumor miofibroblastic (106)

Sarcoma (107)

Carcinoma renal (108)

Neoplasia metastatica

Infeccions:

Tuberculosi (109)

Abscessos (110)

Sifilis (111)

Virus d’Epstein-Barr (112)

Virus de la immunodeficieéncia humana adquirida (113)

Malalties Autoimmunes:

Granulomatosi amb poliangeitis (114)

Granulomatosi amb poliangeitis i eosinofilia (114)

Artritis reumatoide (115)

Lupus eritematds sistémic (116)

Sindrome de Sjogren (117)

Sarcoidosi (118)

Malaltia inflamatoria intestinal (119)

Altres:

Malaltia de Rosai-Dorfman (120)

Malaltia de Castleman (121)

Malaltia d’Erdheim Chester (122)
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Criteris japonesos:

Els criteris japonesos (Comprehensive clinical diagnostic criteria, CCD), van ser
publicats el 2012 (123) pel grup liderat per Umehara i Okazaki (Taula 4) i es van
crear amb la idea d’obtenir un diagnodstic de certesa de la malaltia. Es tracta d’'un
consens de multiples experts japonesos de diferents especialitats. Aquests criteris
es basen en I'afectacio organica tipica, elevacio de 1IgG4 en sérum (>135 mg/dL) i en
les troballes histopatologiques en la immunohistoquimica (>10 cél-lules
plasmatiques 1gG4* per camp de gran augment en microscopi oOptic i rati de
recompte cel-lular IgG4*/IgG >0,4). En quant al grau de certesa del diagnostic, es
divideix en 1gG4-RD definida, probable i possible. Donat que [I'afectaci6 de
determinats organs té caracteristiques particulars, alguns pacients podrien no
complir els criteris generals del CCD. Per aixd s’accepta un diagnostic ‘definitiu’ si
compleixen els criteris organ-especifics definits per a PAI1 (pancreatitis relacionada
amb la IgG4) (124), malaltia de Mikulicz 6 dacriadenitis/sialoadenitis relacionada
amb la 1gG4 (125) ¢ malaltia renal associada amb la IgG4 (126). En una recent
actualitzacio (78), els principals autors dels criteris CCD proposen que donat que la
majoria dels pacients amb dacriadenitis/sialoadenitis ja compleixen els criteris CCD,
ja no caldria revisar-ne els criteris especifics. Tanmateix, incorporarien als criteris
organ-especifics complementaris, que portarien a un diagnostic ‘definitiu’, els
dissenyats (també a Japd) per a la colangitis esclerosant relacionada amb la 1gG4
(127), I'afectacio respiratoria relacionada amb la IgG4 (128) i I'afectacid oftalmica
relacionada amb la IgG4 (129). Significativament, fent servir aquests criteris, es pot
arribar a diagnosticar un pacient de IgG4-RD sense una biopsia. Es recomana
realitzar un diagnostic diferencial extens amb la resta de malalties incloses que

poden cursar de forma similar.
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Criteris de consens internacional

Els criteris de consens internacional (International consensus criteria, ICC) van
sorgir també al 2012 (97), fruit d’'una col-laboraci6 internacional entre cientifics
basics i especialistes médics de multiples paisos, incloent europeus i nord-
americans a meés d’asiatics. Aquests criteris estan basats en la correlacié entre una
presentacio clinica tipica de la malaltia amb les troballes anatomopatologues (Taula
4). Per tant en aquests criteris, el diagnostic histologic és imprescindible, cosa que
permet completar el diagnostic diferencial clinic. Partint de la preséncia d’'una o
varies de les caracteristigues anatomopatoldogiques basiques  (infiltrat
limfoplasmocitari, fibrosi estoriforme i flebitis obliterativa) i de les troballes a la
immunohistoquimica [Infiltracié per célslules plasmatiques IgG4* complint recomptes
minims depenent de I'érgan (10-200 cél-lules per camp de gran augment) i rati del
recompte cel-lular IgG4+/IgG >0,4)], es classifica el grau de certesa del diagnostic
en altament suggestiu, probable i insuficient. L’elevacié de la IgG4 sérica >135
mg/dL o l'afectacié d’'un altre drgan (radioldgica o demostrada per bidpsia) serien

utils per suportar un diagnostic probable.

Cap dels dos conjunts de criteris diagnostics ha estat validat, i se’n realitza uns us

molt variable a la literatura (5).
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Taula 4. Criteris diagnostics de la IgG4-RD (129):

Criteri

Grau de
certesa

Requisits

Excepcions

Criteris Japonesos (CCD) (123)

A. Increment de tamany

d’'drgans caracteristics,
presencia de masses 0
lesiones nodulars o

disfuncié organica

B. IgG4 en sérum >135
mg/dL

C. >10 cél-lules
plasmatiques 1gG4* per
camp de gran augment
en microscopi optic i rati
de recompte cel-lular
IgG4*/1gG >0,4

Pacients que compleixin els
criteris organ-especifics de

IgG4-RD (pancreatitis

Definitiu | A+B+C agtow.nmun.e, malgltla de
Mikulicz i malaltia renal
relacionada amb la 1gG4) es
consideraran diagnostics
“Definitius”

Probable | A+C Cap

Possible | A+B Cap

Criteris inter

nacionals (ICC) (97)

Requereix de sospita
clinica inicial a
correlacionar amb les
troballes

anatomopatologues:

A. Presencia en biopsia

d’un infiltrat
limfoplasmocitari i/o
fibrosi estoriforme /o

flebitis obliterativa

B. Presencia en biopsia
d’infiltracié per cél-lules

plasmatiques IgG4~*
complint recomptes
minims establerts per
organ (10-200 ceél-lules
per camp de gran
augment) i rati del
recompte cel-lular

IgG4*/IgG >0,4

Altament
suggestiu

Preséncia de
2 0 més
items del
criteriA+B

Per a les glandules lacrimals,
sera suficient la preséncia
d’infiltrat linfoplasmocitari,
doncs solen estar absents la
fibrosis i la flebitis obliterativa

Probable

Preséncia
com a minim
d’un item del
criterit A +
preséncia de
cél-lules
plasmatiques
IgG4* que no
compleixen
B

La confirmacié del diagnostic
en la categoria “Probable”
requereix la presencia
d’elevacio de IgG4 en sérum
>135mg/dL  i/o  afectacio
d’altres organs tipics de la
IgG4-RD demostrada  per
prova d’'imatge o per bidpsia

Insuficient

No inclosos
en “Altament
suggestiu” ni
en
“Probable”

No exclou
deure’'s a

IgG4-RD. Pot
errors en el
processat o obtencid de
mostres, efectes del
tractament o estadis fibrotics
avangats
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X. Escales d’activitat de la malaltia

La quantificacid del nivell d’activitat de la malaltia és indispensable per valorar
I'afectacié de forma evolutiva, la resposta al tractament i de cara a poder realitzar
assajos clinics. Actualment hi ha una unica escala, desenvolupada al 2012 amb
finalitat de recerca (136), que rep el nom de IgG4-RI. Es tracta d’'una escala basada
en la Birmingham vasculitis activity score (137). Inclou multiples dominis segons els
potencials organs/teixits afectats i la quantificacié6 serica d’lgG4. Valora entre 0
(resolt) a 4 (empitjorament tot i tractament) I'activitat en els ultims 28 dies (Formulari
inclos a la documentacié annexa). En cas de presentar una afectacid urgent greu o
que comprometés la vida (ictericia, simptomes neuroldgics per afectacié intracranial,
insuficiéncia renal aguda...) la puntuacié del domini en questié es multiplica per dos.
També es pot recollir el dany organic i la utilitzaci6 de GC. Tot i que ajuda en la
practica clinica diaria, és una escala que encara no ha estat validada. Aixi mateix,
presenta algunes mancances, com el fet que una lesié que hagi millorat (1 punt), si
s’estabilitza en el temps i no desapareix (persisténcia), comptabilitzaria 2 punts en

avaluacions posteriors, sense haver augmentar realment I'activitat de la malaltia.

xi. Tractament
Generalitats

El tractament de la IgG4-RD esta basat en una evidéncia cientifica molt limitada.
S'utilitzen terapies immunosupressores per tal de frenar la cascada inflamatoria i
intentar reduir les lesions pseudotumorals, si bé en ocasions queden masses
residuals fibrotiques, on el predomini del col-lagen fa que els tractaments siguin

inefectius. Durant el tractament, en algunes situacions emergents, poden ser
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necessaris procediments invasius per tal d’obrir el pas de conductes com la via
biliar o els uréters. Només existeix un unic document de consens internacional sobre
el tractament i maneig de la malaltia (130), que data de 2012. Aquest consens
proposa en primer lloc confirmar per bidpsia el diagnodstic per evitar que altres
malalties siguin etiquetades com IgG4-RD, basicament pel risc de tractar processos
malignes amb immunosupressors. Aixi mateix, s’accepta que els pacients amb
malaltia simptomatica i una part dels que tinguin IgG4-RD asimptomatica requeriran
tractament. En aquest consens es defineixen una série de situacions cliniques que
justificarien un inici urgent del tractament, basicament en context d’afectacid
organica greu: aortitis (risc de disseccio), fibrosi retroperitoneal (insuficiencia renal
cronica, dolor cronic), estenosis biliars proximals a la porcié extrahepatica del
conducte biliar comu (colangitis i cirrosi), nefritis tubulointersticial (insuficieéncia renal
cronica), paquimeningitis (convulsions o déficits neurologics), pancrees (insuficiéncia
pancreatica exocrina o endocrina), pericarditis (taponament o pericarditis

constrictiva).

Es considera el tractament amb GC com la primera linia de tractament. L’addicio
d’agents estalviadors de GC pot ser necessaria en alguns pacients, tant en induccié

com en manteniment, especialment en els que presentin recidives.

Glucocorticoides

L’'us de GC es basa en els estudis realitzats en pacients amb pancreatitis
autoimmune. Les recomanacions internacionals i japoneses suggereixen la
utilitzacio de 0.6 mg/Kg/dia de prednisolona, administrada durant 2 a 4 setmanes
(124,131). Posteriorment, si el tractament és efectiu, es reduiria progressivament

segons la evolucid del pacient en uns 5 mg cada 1-2 setmanes, fins una dosi de
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manteniment de 2.5 a 5 mg/dia. En una cohort francesa de pacients amb 1gG4-RD
es descriu una resposta inicial al tractament amb GC del 90% (132). Finalment, es

podria considerar retirar els GC després de 3 anys de tractament.

Farmacs antireumatics modificadors de la malaltia

Els farmacs antireumatics modificadors de la malaltia (FAMM) es fan servir en altres
malalties autoimmunes com a agents estalviadors de GC. El seu us en IgG4-RD no
esta ben establert. En PAI1, la utilitzacié d’azatioprina (AZA) en dosis de 2-2,5
mg/Kg/dia ha mostrat ser efectiva per mantenir la remissio, especialment en casos
resistents o que recidiven amb prednisona (56,131). En una revisi6 sistematica de la
literatura, 149 de 346 casos publicats que havien presentat recidives van rebre
FAMMs, dels quals el 84,5% van rebre AZA (133). El metotrexat (MTX) podria ser
un altre FAMM dutil, havent-se publicat una série de 10 casos en IgG4-RD, on tots els
pacients que van rebre 20 mg/setmana de MTX van respondre al tractament, amb
un reduccio de les dosis de GC (134). S’ha descrit també I'iUs de micofenolat de
mofetil (MMF) o acid micofendlic (AMF), 6-mercaptopurina, ciclofosfamida i

tacrolimus en la PAI1 (130).

Rituximab

RTX és un anticos monoclonal quiméric anti-CD20 que basa el seu efecte en la
deplecio de limfocits B. En estudis inicials amb RTX s’ha demostrat la disminucio de
les poblacions de plasmablasts post-tractament (28). A un assaig clinic obert (135)
amb 30 pacients, la majoria dels quals sense tractament concomitant amb GC, es
van aconseguir disminucions del IgG4-responder index (IgG4-Rl) en 2 o més punts
en el 77% dels pacients un any després de rebre el tractament (amb un esquema de

dues infusions d’1 g de RTX i 100 mg de metilprednisolona). El 60% dels pacients
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van assolir un 1gG4-Rl de 0 (remissio completa). En algunes circumstancies s’ ha
proposat I'us de RTX en pauta fixa, amb infusions semestrals, en el context de

malaltia greu, si bé encara no s’ha descrit una pauta de manteniment clara (136).

Métodes Intervencionistes

En PAI1, Pobstruccié de la via biliar amb ictericia pot millorar inicialment amb la
col-locacié d’'implants intraluminals o stents. En una gran série col-laborativa
internacional, el 71% de 429 pacients amb PAI1 i ictericia van ser tractats amb
stents, majoritariament en combinaci6 amb GC (137). En casos amb fibrosi
retroperitoneal, és frequent la utilitzacié de stents ureterals (catéters en doble J) en
cas de nefropatia obstructiva amb fracas renal agut o subagut (138). En algunes
ocasions es poden realitzar procediments quirurgics, com en el cas de la
intraperitonealizacidé d’uréters, pancreatectomia o reseccid de masses pulmonars o

glandules salivals.

xii. Pronostic

La IgG4-RD és una malaltia caracteritzada per la bona resposta a GC perdé amb una
gran tendéncia a la recidiva. Estudis previs en PAI1 van mostrar fins a un 31% de
pacients amb recidives (137). En estudis nord-americans amb 1gG4-RD, un 77%
dels pacients van ser incapagos de mantenir una remissio estable de la malaltia
(73). Una série japonesa de pacients amb dacriadenitis o sialoadenitis relacionades
amb la IgG4, tractats majoritariament amb GC, va mostrar un 12% de recidives
anuals, percentatge que arriba fins a un 50% dels pacients als 7 anys de seguiment

(139). En pacients amb IgG4-RD tractats amb RTX, es van identificar com a factors

49



Malaltia relacionada amb la IgG4

de risc independents per presentar recidives l'elevacio de 1gG4, IgE i eosinofilia

(140).

Les consequéncies de l'activitat mantinguda de la 1gG4-RD estan relacionades
majoritariament amb el desenvolupament de disfuncié organica pel dany acumulat
en els teixits. Aquest dany es pot trobar fins en un 58% dels pacients (73). S’han
documentat casos d’'important afectacié vascular que han requerit cirurgia pel risc de
ruptura de vasos (113). En alguns casos excepcionals es poden produir disseccions
arterials (141) o afectacid6 coronaria fulminant (50). La preséncia d’uropatia

obstructiva amb insuficieéncia renal i de cirrosi poden empitjorar el pronostic.

Finalment, no queda clara la hipotética relacié entre la IgG4-RD i el cancer. Es
controvertit el diagnostic sincronic de IgG4-RD i cancer en algunes series
japoneses, que elevarien el recompte de malignitat al 7,4%. Per a alguns autors, el
cancer sincronic invalidaria el diagnostic de 1IgG4-RD. S’ha establert una major
incidéncia de cancer en pacients japonesos amb IgG4-RD amb una rati
estandarditzada d’incidéncia de 2 respecte a la poblacié general, amb especial
significacié en el primer any de seguiment (3,5) (142). Els tipus de tumors que amb

més freqléncia s’han relacionat han estat els de pancrees, prostata i colon.
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VI. Hipotesis i justificacié dels estudis

La IgG4-RD és una malaltia descrita recentment, que engloba tot un espectre de
manifestacions i entitats cliniques, algunes d’elles incloses com entitats separades
en el passat. A nivell internacional, existeixen escassos estudis observacionals
extensos i amb criteris d’inclusié estandarditzats previs a 2015, que reflecteixin les
caracteristiques dels pacients, manifestacions, evolucié i pronostic de la IgG4-RD
(73,143). A nivell Europeu, en el moment en que es planteja I'estudi, només es
disposa d’'una unica série de 12 pacients a Franga (132). Per tots aquests motius,
existeix la necessitat de millorar el coneixement sobre aquesta malaltia i el seu
maneig clinic. Davant la seva raresa, especialment en el nostre medi en comparacié
amb paisos asiatics i la possibilitat de difereéncies geografiques, estaria justificada la

realitzacié d’'un estudi nacional, que descrigui la malaltia en una poblacié Europea.
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VIl. Objectius

i. Principal:
e Crear el primer registre observacional multicentric de pacients amb
malaltia relacionada amb la IgG4 a nivell d’Espanya.
ii. Secundaris:
e Descriure les caracteristiques epidemioldgiques i cliniques del pacients
i comparar-les amb altres séries internacionals en busca de diferéncies
geografiques i patrons d’afectacio.
o Explorar els tractaments emprats i la resposta als mateixos.
e Comprovar la variacié del IgG4-RI en una cohort de pacients segons el
tractament, i la possibilitat d’utilitzar una versié simplificada sense la
IgG4 sérica.

e Avaluar I'evolucio dels pacients i el desenvolupament de neoplasies.
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VIIl. IgG4-related disease: results from a multicenter Spanish registry
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Abstract: IgG4-related disease (IgG4-RD) is a rare entity consisting
of inflammation and fibrosis that has been described in multiple organs.
Concrete diagnostic criteria have been established recently and there is a
lack of large series of patients.

To describe the clinical presentation, histopathological character-
istics, treatment and evolution of a series of [gG4-RD Spanish patients.

A retrospective multicenter study was performed. Twelve hospitals
across Spain included patients meeting the current 2012 consensus
criteria on IgG4-RD diagnosis.

Fifty-five patients were included in the study, 38 of whom (69.1%)
were male. Median age at diagnosis was 53 years. Thirty (54.5%)
patients were included in the Histologically Highly Suggestive 1gG4-
RD group and 25 (45.5%) in the probable IgG4-RD group. Twenty-six
(47.3%) patients had more than 1 organ affected at presentation. The
most frequently affected organs were: retroperitoneum, orbital pseudo-
tumor, pancreas, salivary and lachrymal glands, and maxillary sinuses.

Corticosteroids were the mainstay of treatment (46 patients, 83.6%).
Eighteen patients (32.7%) required additional immunosuppressive
agents. Twenty-four (43.6%) patients achieved a complete response
and 26 (43.7%) presented a partial response (<50% of regression) after
22 months of follow-up. No deaths were attributed directly to IgG4-RD
and malignancy was infrequent.
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This is the largest IgG4-RD series reported in Europe. Patients were
middle-aged males, with histologically probable IgG4-RD. The
systemic form of the disease was frequent, involving mainly sites of
the head and abdomen. Corticosteroids were an effective first line
treatment, sometimes combined with immunosuppressive agents.
Neither fatalities nor malignancies were attributed to 1gG4-RD.

(Medicine 94(32):e1275)

Abbreviations: DMARDs = disease modifying antirheumatic
drugs, GEAS = Group of Autoimmune Diseases, [gG4-RD =
IgG4-related disease, IQR = interquartile range, REEIGG4 =
Spanish Register of IgG4-related disease, SEMI = Spanish Society
of Internal Medicine.

INTRODUCTION

gG4-related disease (IgG4-RD) is a fibro-inflammatory dis-

order that is often characterized by the presence of a pseu-
dotumor(s) with locally expansive behavior. Such patients are
often misdiagnosed initially as having a malignancy. Other
patients present with s?/stemic symptoms including fever,
malaise, and weight loss.” These different presentations, which
recapitulate only some of the ways in which IgG4-RD can
present, are not mutually exclusive.

IgG4-RD includes many previously recognized conditions
that affected single organs such as Mikulicz’s disease or
Ormond’s disease. Since 2001, when high levels of IgG4 were
described in some patients with autoimmune pancreatitis,” the
knowledge on this entity has increased dramatically. In the
following years, several authors described series of patients
with multiple organs involved® and the name *‘IgG4-related
sclerosing disease’” was adopted. The first diagnostic consensus
was established in 2009 by Japanese experts.* They also
established the current name of the disease: [gG4-RD. Many
case reports and short series, with a myriad of inclusion criteria
can be found in the literature. Approximately three-quarters of
the patients reported in the literature to date were Japanese.’
Because of those methodological biases, it is difficult to extract
solid evidence. In 2012, an international consensus determined
the current IgG4-RD diagnostic criteria,® based on pathologic
characteristics, leaving IgG4 serum elevation as a complemen-
tary finding. The organ-specific involvement has also been
defined, withdrawing eponyms and old terms.” The largest
work available is a Japanese multicenter study published in
2014, which included 122 patients, but only 76 of them met the
current diagnostic consensus.® The only European multicenter
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study available included 25 patients from a French nationwide
cohort and used the Japanese expert’s criteria.”

In order to apply the new diagnostic criteria and to deepen
in the understanding of the clinical course, treatment and
evolution of IgG4-RD, a Spanish nationwide multicenter reg-
ister was created. Here we report the results of the 55 patients
included.

METHODS

Spanish Register of lgG4-Related Disease
(REEIgG4)

In 2009, we reported the prevalence of IgG4 infiltration
among patients affected with idiopathic retroperitoneal fibrosis
(IRPF), and therefore of IgG4-related retroperitoneal fibrosis. '
In October 2013, after the publication in the previous year of the
new Ig4-RD diagnostic criteria, the need of a nationwide
register in order to unify the management of those patients
emerged. The register was approved and created within the
Spanish Society of Internal Medicine (SEMI) and its Group of
Autoimmune Diseases (GEAS).

Register Management

The respective institutional review boards from the differ-
ent centers approved the study. A standardized form was given
to every contributor. Once filled, the forms were returned and all
personal data from the patients were removed. Each one was
assigned a register number.

Inclusion Criteria

The recruitment period ranged from November 2013 to
November 2014. Patients eligible for the study could be intro-
duced retrospectively or prospectively. The basic inclusion
criteria was to meet the 2012 international diagnostic consensus
on IgG4-RD by Deshpande et al,® based on pathology findings
and clinical correlation. The technical procedures recom-
mended were the same (IgG4 staining with monoclonal anti-
bodies, preference for surgical biopsies, cell counts at 400x
calculating the mean cell counts in at least 3 high power fields or
hpf in 3 different hot spots). Pathologic evaluations were
performed at every center separately. This classification
included 3 categories as described elsewhere. Only patients
with Histologically Highly Suggestive IgG4-RD or Probable
Histological Features of IgG4-RD were included in this study.

Epidemiological Study

The following data were collected: the hospital center at
which the patient was evaluated, sex, birth date, age at diag-
nosis, date of the first and last control and the presence of other
autoimmune conditions.

1gG4-RD Study

The extent of the disease was defined as systemic if there
were 2 or more organs affected. Otherwise it was considered
localized. The specific organs included were those already cited
previously in the literature. IgG4 serum determinations were
made by nephelometry or by enzyme immunoassay, considering
normal values 5 to 135 mg/dL.

Treatment and Evolution

The use of corticosteroids, with maximum doses, time
under maximum doses, time of dosage decrease, and current
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dose were noted. Other treatments like radical surgery, immu-
nosuppressive agents, and biologic therapies were also
recorded. Regarding evolution, resolution after treatment was
divided into 3 subsets: complete (complete regression of the
fibrotic mass/masses and systemic symptoms), partial (<50%
of regression of the mass/masses and cease of the systemic
symptoms) and none (no response). During follow-up, the
appearance of malignancies or deaths and the cause of the
decease were reported, as well as previous cancers.

Statistical Analysis

Descriptive statistics included median, quartile 25 and
quartile 75. Comparisons between variables were performed
using Chi-square tests. The statistical study was performed with
SPSS (version 18.0; SPSS, Inc., Chicago, IL).

RESULTS

Patients

Fourteen medical centers across Spain sent eligible
patients for the study. Sixty-four cases were referred for evalu-
ation but only 55 were included. All 9 patients who did not meet
the inclusion criteria had almost 2 1gG4-RD pathologic criteria
but the immunohistochemical study including IgG4 cell count
and/or 1gG4"/IgG™ ratio was not available.

Regarding the patients included in the study, 38 (69.1%)
were male, with an approximate male to female ratio 3:1. The
median age at diagnosis was 53 years (interquartile range [IQR]
41-64). The diagnosis of previous autoimmune diseases was
reported in 9 (16.4%) patients: 5 (5.7%) had been diagnosed of
Hashimoto’s thyroiditis, and 4 of rheumatoid arthritis, antineu-
trophil cytoplasmic antibodies-negative systemic vasculitis,
ankylosing spondylitis and Graves’ disease, once (1.8%) each.

Pathology and Distribution of Involvement by
Organs

Samples of biopsies of IgG4-RD patients are exposed in
Figure 1. Fifty patients (90.9%) had surgical biopsy specimens
and 5 (9.1%) had needle aspiration samples. Thirty patients
(54.5%) were included in the Histologically Highly Suggestive
1gG4-RD histological group and 25 (45.5%) in the Probable
Histological Features of [gG4-RD group. The histopathological
characteristics and serum IgG4 levels are summarized in
Table 1. Twenty-six patients (47.3%) had systemic IgG4-RD
with more than 1 organ affected at presentation. The different
tissues involved and the frequencies are described in Figure 2.
There were no statistically significant differences between
systemic and localized [gG4-RD regarding organ involvement,
except for maxillary sinus involvement, more associated to the
systemic form (P =0.001).

Treatment

Forty-seven patients (85.5%) received corticosteroids.
The median maximum dose was 55 mg/day (IQR 30—-60) during
1 month (IQR 0.75-1.5). Corticosteroid tapering lasted a
median of 8 months (IQR 4-11.25). Twelve patients
(21.12%) were maintained on a mean dose prednisone of
7.5mg/day (IQR 5-10).

Nineteen patients (34.5%) received immunosuppressive
agents due to corticosteroid resistance (sustained disease
activity, progression of clinical symptoms or flares when down-
scaling steroids) or secondary effects. Mofetil mycophenolate/
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retroperitoneal mass, at 400 x. Panel B illustrates an important lymphoplasmacytic infiltrate in a retroperitoneal mass sample, stained with
hematoxylin and eosin at 200x. Finally, Panel C, stained with Masson’s trichrome, depicts the storiform fibrosis at 100 in a sample of

pleura.

mycophenolic acid was prescribed in 6 patients (10.9%),
azathioprine in 9 (16.4%), azathioprine followed by methotrex-
ate in 2 (3.6%), and azathioprine followed by cyclophospha-
mide in 2 patients each (2.9%). Three subjects (5.5%) received
biologic treatment with rituximab. Finally, 16 individuals
(29.1%) underwent radical surgery in the context of the diag-
nostic process and/or local compression. They were all per-
formed before the IgG4-RD diagnosis was made.

In summary, 35 (63.6%) patients received medical treat-
ment only, 4 (7.3%) underwent surgery alone, and 12 (21.8%)
received a combination of medical and surgical interventions. In
addition, 4 (7.3%) patients did not receive any treatment. One
because she was asymptomatic, and the other 3 because they
were diagnosed just near the inclusion period ending, and no
therapeutic decision had been made at that moment. Patients
with systemic [gG4-RD were more likely to receive immuno-
suppressive agents than those with localized disease
(P=0.004).

Evolution and Survival

The median follow-up was 23.03 months (IQR 8.08—
55.06). Calculations were made with 52 patients at risk.
Twenty-four individuals (46.2%) presented a complete
response and 26 (50%) presented a partial response. One patient
(1.9%) did not respond to the treatment and in another, the
lesion was too small to evaluate the response. Within the 19
subjects who only took prednisone, 10 had a complete resol-
ution and 14 were able to discontinue the medication. The
comparison between systemic [gG4-RD and localized 1gG4-
RD, discarding the 2 nonresponders, showed that localized
IgG4-RD significantly presented more complete responses than
the first group (8 vs. 16, P=0.24). Twenty subjects (38.5%)
presented recurrences. Systemic forms of [gG4-RD had a

statistically significant tendency to flare when compared with
localized 1gG4-RD forms (15 cases vs. 5 cases, P =0.00).

During the follow-up, 2 fatalities were reported (3.6%), 1
due to a car accident and another due to a sepsis secondary to an
episode of pneumonia. No deaths were directly attributed to
[gG4-RD. Appearance of malignancy or premalignant con-
ditions were reported in 5 occasions, corresponding to 4
patients. The following conditions were reported: monoclonal
gammopathy of unknown significance in twice, prostate cancer
once, breast cancer once and 1 patient developed a cervix cancer
previously to IgG4-RD.

DISCUSSION

We have presented a multicenter observational study
including 55 Spanish patients with [gG4-RD. It is the first
non-Japanese study using the current IgG4-RD diagnostic
criteria, and the largest European series by the moment. Also,
the fact that it comes from a single country adds homogeneity to
the population and accuracy to the data recruitment. There was a
male predominance, typical of what has been reported by other
investigators. Middle-aged individuals were the most affected.
The disease tended to affect multiple organs and it had an
acceptable response to treatment with corticosteroids, immu-
nosuppressive agents and biologics. Flares and incomplete
response to the treatment were associated to the systemic form
of IgG4-RD. No deaths were directly related with the disease
and the malignancy rate was low.

There is limited data in the literature in order to compare
our findings with other studies. We chose the 2 widest series
published in the literature to do so, but limitations emerged
rapidly. On one hand, the French National Society of Internal
Medicine’s register,” involving 25 patients. This study
described in 2012 a cohort of patients in the vicinity of our

TABLE 1. Histopathological Characteristics and Serum 1gG4 Levels of Spanish Patients With IgG4-Related Disease

Highly Suggestive IgG4-RD

Probable IgG4-RD

Lymphoplasmacytic infiltrate 100% (30)
Storiform fibrosis 93.3% (28)
Obliterative phlebitis 43.3% (13)

100% (25)
100% (25)
48% (12)

Median IgG4 cells”
Median 1gG4/IgG ratio™
Median serum IgG4 mg/dL’

56 (Q1 43.2, Q3 99.3)
126.7 (Q1 80.2, Q3 180.5)
223 (Q1 123.5, Q3 1145.2)

26.4 (Q1 10.25, Q3 38.8)
77.4 (Q1 22.2, Q3 350)
93 (Q1 30.8, Q3 494.7)

1gG4-RD = IgG4-related disease.
“Per high power field at 400x.

" Thirty-eight serums available; serum IgG4 normal range 5 to 145 mg/dL.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Distribution by organs involved in IgG4-RD Spanish patients
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FIGURE 2. Distribution by organs involved in IgG4-related disease
Spanish patients. Total recount by organs: retroperitoneum 15;
orbitary pseudotumor 12; pancreas and salivary glands 9; maxil-
lary and lachrymal glands 8; aorta and lung, kidney and mesentery
4; gallbladder 3; pachymeninges, pleura and biliary ducts 2;
thyroid, extraocular muscles, breast, pericardium, adenopathic
and mediastinum 1; hypophysis, prostate, liver, skin, and arteries 0.

country. The main bias as a comparator was the use of com-
prehensive diagnostic criteria, what left patients outside the
study. Otherwise, regional differences in the incidence and
presentation of autoimmune pancreatitis type I,'' the corner-
stone from which studies on IgG4-RD started, may be a stron%
point of this paper. On the other hand, we chose the SMART
database, a Japanese study, recently published, including 122
patients. This work included 76 patients fulfilling the 2012
international consensus,® mixed with 66 patients diagnosed with
the older comprehensive diagnostic criteria.'® This issue con-
stitutes another bias because the reliance of these criteria on
IgG4 serum levels and the difficulty to make comparisons with
mixed cohorts. The role of increased serum IgG4 levels in
diagnosis has been heavily questioned.'*'*

The 3 reports agree that the age of presentation is between
60 and 53 years. There are differences between the sex ratio,
where the Asian cohort showed a 1:1 ratio, while the French
cohort showed a male predominance (2.6:1), as well as ours
(3:1). A systematic review of the literature® including 3366
cases, but with different sets of IgG4-RD diagnostic classifi-
cations, also suggested a trend toward increased male to female
ratios, matching with our results. We found 9 patients over 55
with diverse associated inflammatory diseases. No rheumato-
logic condition has been solidly associated with the presence of
[gG4-RD. Similarly, 4 patients over 25 in the French study also
presented other immune disorders.

The pathological examination showed that all the subjects
had almost 2 of the classical histological features. All patient
reports included the IgG4 cell count and/or the 1gG4/1gG ratio.
Probably, in the next years, with the validation and introduction
of new biomarkers like serum plasmablast determinations,'’
diagnostic criteria will adapt more to the everyday clinicians
reality with its material limitations.

Regarding the current international classification, nearby
one-half of the patients presented Histologically Highly Sug-
gestive IgG4-RD, while the rest presented Probable Histologi-
cal Features of I[gG4-RD. Patients with incomplete histological
features (ie, disclosing fibrotic changes only) were excluded in
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order to grant more cohesion. Twenty-six patients, nearby the
half of our sample, had 1gG4-RD with more than 1 organ
affected at presentation. These data were close to the 61.4%
of patients with organ involvement different from dacryoade-
nitis and/or sialadenitis reported by the SMART authors. The
French group reported 22 over 25 patients with more than 1
organ involved. We think that a figure between the 2 first studies
may be the right estimation due to the larger size of both
samples. If we review the most frequently affected organs,
all patients in the Japanese study had IgG4-related dacryoade-
nitis or sialadenitis because it was the main inclusion criteria.
Among those patients, retroperitoneal fibrosis (20%) and type I
autoimmune pancreatitis (15.7%) were the following in fre-
quency order. Meanwhile, in the French report the most com-
mon tissues involved were lymph nodes (76%), pancreas (52%)
salivary glands and kidney (44%), biliary duct and retroper-
itoneum (32%). Getting back to our results, retroperitoneum
was the most commonly altered organ, probably overrepre-
sented because the main recruiting center had conducted
previous investigations on IRPF. Twenty-eight over 55 cases,
representing more than the half of our sample, presented almost
one infiltrated tissue located in the head (lachrymal and salivary
glands, orbitary pseudotumor, extraocular muscles, maxillary
sinuses, and pachymeninges). This numbers are comparable to
the other European study. Likewise, a compilation of the cases
reported in the literature with unselected IgG4 organ involve-
ment also showed lachrymal and salivary glands involved in
40% and 29% of the cases, respectively.® The tropism of 1gG4-
RD for the head is currently unexplained. Active search for new
lesions in this area must be conducted by clinicians at diagnosis
and during follow-up because of the systemic nature of 1gG4-
RD.

In the field of the therapeutic management, although
patients did not follow any defined treatment scheme, unlike
in the SMART study, results were similar. In the same way,
French cohort treatments were alike. Corticosteroids were the
most commonly prescribed drug. All prescriptions are based on
autoimmune pancreatitis experiences.'® There seems to be
consensus on maintaining high doses of steroids for nearby a
month. The differences appear in the long-term steroid treat-
ment: complete withdrawal or maintenance dose? Most of the
SMART patients received a maintenance dose, with a mean
dose of 4.8 mg/day of prednisolone to control the disease. The
French cohort reported a complete withdrawal rate of 30%.
Only the 20% of our patients were put on a long-term low
steroid maintenance regime. The use of rituximab was anec-
dotic in the 3 series (9 patients in total) but with positive results.
In our study, surgical treatment accounted for nearly 30% of the
patients. The initial management by other specialists, diagnostic
aggressiveness and treatment of complications may justify the
use of this procedure.

Immunosuppressive agents were more used in both Euro-
pean series (48% in the French and 32.7% in ours), opposite to
the Japanese series (9%). Disease modifying antirheumatic
drugs (DMARDs) have been reported to be useful in a few
patients with IgG4-RD'” and in similar conditions like in
IRPF'®!'? or in autoimmune pancreatitis.”’ In our experience,
DMARDs seem an effective treatment, although directed trials
are needed to strengthen this limited evidence. Otherwise, they
may be an option instead of rituximab. Rituximab has been
described as a highly effective treatment in IgG4-RD combined
or not with steroids in a study including 10 patients.?' Experi-
ence is still short but B-cell depletion seems the cornerstone of
future therapeutic strategies against I[gG4-RD. Our 3 patients

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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treated with rituximab had systemic involvement, with 2 or
more target tissues affected. All of them had damaged tissues
located in the head (maxillary, lachrymal and salivary glands,
orbitary pseudotumor, and pachymeninges) and only 1 had
pleural involvement. In 2 patients, 2 courses of rituximab
1000 mg were administered separated by 14 days. The third
one received 375 mg/m*/week for 4 weeks. One of the patients
had just received the first dose when this proof was sent while
the other 2 patients did not relapse during follow-up.

There is no outcome measurement tool validated for IgG4-
RD at the moment, but a prototype of activity index was proposed
in 2012.>* This item will be basic for any future trials. Different
composite scores including symptoms, clinical and radiological
items were used to define the outcomes of the 3 compared cohorts.
In the Japanese cohort, there was an 11.5% annual relapse rate and
symptoms were controlled initially in all patients. Half of the
patients relapsed after 7 years. Our total rate of relapses was
38.5%. Patients with systemic [gG4-Rd received more DMARD:s,
responded worse and relapsed more than the ones with localized
I1gG4-RD. Patients with systemic IgG4-RD should be strictly
monitored and treated more aggressively. Symptom control
was almost a constant, but 47.3% of the patients kept with a
residual inactive fibrotic mass. The available treatments still have
limitations in order to eradicate all the remains of the disease,
especially in the cases with a long period of evolution and more
fibrosis. Mortality was anecdotic, and not linked to IgG4-RD, with
only a dead patient in the French cohort and another 2 in ours (the
SMART study did not mention mortality).

The link between [gG4-RD and neoplasm is still contro-
versial.>> We found that only 7.2% of the patients developed
cancer (solid or hematological) or premalignant conditions after
1gG4-RD diagnosis, all of them with a low level of aggressive-
ness, what matches with the SMART group results (7.4%).

The retrospective character of this study is a clear limita-
tion for the interpretation of the data. Also, conclusions about
treatment regimes and evolution should be taken in consider-
ation but the design of the study was not directed to elucidate
this questions. We expect to give a depiction of [gG4-RD in our
environment with the strength of the latest diagnostic criteria
and the participation of multiple centers.

In conclusion, we described a series of patients with IgG4-
RD in Spain. The disease had preference for head structures,
retroperitoneum and pancreas. There was a good response to
treatment but systemic IgG4-RD is more difficult to treat and
more relapsing. Rituximab introduction may start a new treat-
ment era. Malignancy and mortality were infrequent. Inter-
national collaborative studies and randomized clinical trials
could help clarifying these areas of uncertainty.
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1. Introduction

IgG4-related disease (IgG4-RD) is characterized by inflamma-
tion and fibrosis of multiple tissues. It was described for the first
time as an entity in 2001 [1]. IgG4-RD pathophysiology involves a
B cell response to an unknown antigen with tissue IgG4 infiltra-
tion and often, an increase of IgG4 levels in serum. Recently, CD4+
cytotoxic T lymphocytes have been identified as major player in the
inflammatory cascade that ends up with fibrosis in [gG4-RD [2]. The
antigens that drive these reactions and the real pathogenic mech-
anism are still under study. Two sets of diagnostic criteria have
been proposed, the Japanese comprehensive criteria [3] and the
international consensus criteria [4]. The disease spectrum involves
many tissues (i.e. pancreas, retroperitoneum, submandibular and
lacrimal glands, eye orbit. . .) and the main published series to the
date seem to show a similar distribution. IgG4-RD is a systemic
disease and between 41 and 88% of the cases have more than one
organ involved [5].

IgG4-RD treatment remains as an area of uncertainty. Due to
the lack of specific studies, most of the treatment regimens and
recommendations have been based on previous experiences with
type 1 autoimmune pancreatitis [6]. An expert based consensus
on management and treatment of IgG4-RD was released in 2012
[7]. Multiple series have shown some retrospective evidence [8]. A
successful treatment response has been reported in these patients
with glucocorticoids (GC), rituximab (RTX) and disease modify-
ing anti-rheumatic drugs (DMARDs), but high quality evidence is
limited and new efforts to homogenize and improve the current
treatments are still required [9]. Moreover, the IgG4-RD Respon-
der Index (IgG4-RI), a disease activity score which may improve
outcome reports, has been recently developed [10].

In this study, we aimed to assess changes after treatment in the
original IgG4-RI and in a version without serum IgG4 in a multi-
center cohort of Spanish patients. We also explored the different
treatments and their efficacy, to identify possible combinations for
future prospective trials.

2. Methods
2.1. Patients

The present study included a series of patients with IgG4-RD
from the Spanish Registry of IgG4-related disease (REERIGG4) [11].
The study was approved by the Vall d’Hebron university hospi-
tal internal review board (PR[AG]19/2014). The registry started in
November 2013 and the dataset was updated for the last time in
January 2016. All patients had biopsy proven IgG4-RD and met the
2012 international diagnostic criteria. The cases that did not meet
the two categories with the highest diagnostic certainty (“histolog-
ically highly suggestive IgG4-RD” or “probable histological features
of IgG4-RD”) were excluded.

2.2. Clinical study

The original dataset included the referring center, sex, birth date,
age at diagnosis of IgG4-RD, date of the first and last control and the
presence of other autoimmune conditions or previous malignant
conditions.

2.3. 1gG4-RD study

The disease was considered systemicif > 2 organs were affected.
Otherwise it was considered localized. The specific organs included
were those already cited previously in the literature [12]. The
pathology exams were performed following the recommenda-
tions of the international consensus on pathology [4]. IgG4/high

power field (hpf) plasma cell counts, IgG/hpf plasma cell counts,
IgG4/IgG ratios and the presence of storiform fibrosis, lympho-
plasmacytic infiltrates or obliterative phlebitis were assessed. IgG4
serum determinations were made by nephelometry or by enzyme
immunoassay (n 5-135 mg/dL).

2.4. Treatments and outcomes

All treatments and doses prescribed to patients due to their
IgG4-RD were gathered from their clinical records. Given there was
no consensus on the cutoff values of IgG4-RI to define relapses
or treatment failures and providing that it had been only tested
prospectively in one American cohort [13], we decided just to eval-
uate the correlation of the IgG4-RI values before and after receiving
treatment. In some cases, follow-up serum IgG4 determinations
were missing. Thus, we made a modified IgG4-RI without this item.
Independently, we kept using a clinical scale to define outcomes as
we had done previously [11]:

e total response: clinical/radiological disappearance of the pseudo-
tumoral lesions and absence of symptoms;

e partial response: <50% clinical/radiological regression of the
tumefactive lesions or persistence of inflammation without
symptoms;

¢ no response: if no changes were noticed.

Patients were assessed for disease activity before starting and
after finishing every treatment scheme. Every treating physician
used directed explorations on a case-by-case basis. When assessing
treatment efficacy, treatment failure was defined as an increase of
the activity, mass size or reappearance of symptoms in patients
under treatment. Finally, relapses were defined as an increase of
the inflammation, mass size or reappearance of symptoms from
the first month after completing treatment. During follow-up, the
incidence of malignancies, mortality and the cause of death were
reported.

2.5. Statistical analysis

Dichotomous variables were expressed as percentages and
absolute frequencies and continuous features were reported as
means and standard deviations (SD). Pairwise comparisons for cat-
egorical variables between groups were made using Chi2 test or
Fisher’s exact test, as appropriate. Student’s t-test was used to
compare continuous variables among groups. Linear and logistic
regressions were used to compare continuous and dichotomous
variables among groups adjusting for gender and age at diagno-
sis. We used binomial multilevel mixed-effects generalized linear
models to compare the rate of total response, relapse and failure
of the 4 most commonly used treatments. Models were adjusted
by age at diagnosis, gender and time from first symptoms and
the multilevel structure took in consideration the different num-
ber of treatment trials of each patient. All statistical analyses were
performed using Stata/MP 14.1. A 2-sided P-value <0.05 was con-
sidered statistically significant with no adjustment for multiple
comparisons.

2.6. Role of the funding source
There was no external funding source to disclose.
3. Results
Fourteen centers collaborated in the study (the exact con-

tributions are available at Appendix A, supplement 1; See the
supplementary material associated with this article online].
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Sixty-eight patients with a median age of 54.4 years (Q1 42.5-Q3
68.5) were included. Twenty-six (28%) were women. Thirty-six
patients (52.9%) had systemic IgG4-RD and the median follow-up
was 3 years (Q1 1.4-Q3 5.4). Only 51 patients had serum IgG4 lev-
els available at diagnosis (median serum IgG4 163 mg/dL, Q1 70-Q3
368). Twenty-eight of them (55%) had elevated levels > 135 mg/dL
(54.9%). The distribution of the tissues involved is shown in Fig. 1.
The most commonly involved tissues were: retroperitoneum (33%),
orbital pseudotumor (28%), and maxillary and paranasal sinuses
(24%). Moreover, maxillary and paranasal sinus involvement and
lymph nodes were more frequent in patients with systemic disease
(9versus 0; P<0.01 in both), but the multivariate analysis (adjusted
by age and sex) did not show any significant difference. The features
of the systemic IgG4-RD group and the localized IgG4-RD group
were similar, except for the IgG4-RI (Table 1).

3.1. Responder index

The IgG4-RI was statistically significantly higher at baseline in
the systemic group compared with the localized disease group (11.4
vs 7.6; P<0.01) according to the multivariate analysis (Table 1). At
the end of the treatment, the RI score also tended to be higher in
the systemic group (2.7 vs 1.5; P=0.06). In the same way, the mod-
ified IgG4-RI appeared to be higher in the systemic group, both pre
and post-treatment (8.7 vs 4.5 and 2.8 vs 0.9) in the multivariate

Organ involvement
|

Retroperitonenm (n=22 i —
. Orbital psendotumor (n=17)| )
Maxilar and paranasal sinuses (n=9) —_—y
Lymph nodules (n=9) —

Autoimmune pancreatitis (n=58)
Aorta (n=9)
Lacrimal glands (n=7)

Salivary glands (n=9) ——
ungs (n=3) e e
Biliary ducts (n=3)| +—#—-
—e——i

Mesentery (n=6)

_ Kidneys (n=4)
Paquimeninges (n=4)
Pleura (n=3)
Extraocular muscles (n=2)
Thyroid gland (n=3)
Skin (n=2)

Arteries (n=1)
Pericardinm (n=2)
Gall bladder (n=1)
Liver (n=1)

Breast n=2)| ——H
Mediastinum (n=1)

B | T T T
0% 10% 20% 30% 40%

95% confidence intervals

Fig. 1. Organ involvement in IgG4-related disease Spanish patients.
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analysis. The IgG4 RI and modified RI values distribution at the
beginning and at the end of the follow-up are shown in Fig. 2.

3.2. Treatments and outcomes

Many combinations of different treatments were used in these
patients. The most frequent ones were: GC, surgery, azathioprine
(AZA), mofetil mycophenolate (MMF) and RTX (Table 2). Regarding
the 6 patients receiving RTX, it was always prescribed as a second or
third line rescue therapy. Five of them received 1 g of intravenous
RTX followed by another one in 14 days. Only 1 patient failed the
treatment due to severe chronic damage in the liver (cirrhosis) in
the setting of IgG4-related cholangitis.

The following treatments were prescribed anecdotally: stenting
(3 patients); cyclophosphamide (CYP), cyclosporine, methotrexate
(MTX) and mycophenolic acid (2); autologous serum eye drops,
radiotherapy and tamoxifen (1).

Taking every treatment cycle received by any patient as a sin-
gle event, we used a binomial multilevel mixed-effects generalized
linear model to analyze the 4 most frequently used schemes. These
four treatments, accounted for 69 (73%) over 95 treatment cycles.
Odds ratios, adjusted by age at diagnosis, sex and time since the
first visit, were not statistically significant. Even though, patients
treated with GC alone (31 treatment trials, OR 2.5 [0.3-21]), GC plus
surgery (16 treatment trials, OR 3.4 [0.2-46]) and GC plus AZA (10
treatment trials, OR 3 [0.2-46]) were more likely to achieve partial
or complete response compared with surgery alone (12 treatment
trials).

4. Discussion

We have presented a cohort of Spanish patients with IgG-RD.
IgG4-RI and its modified version correlated well with disease activ-
ity and diminished after successful treatment. GC, surgery and
immunosuppressants were the most common treatments among
these patients. Taking in consideration every episode of IgG4-RD
treatment, surgery plus GC, GC and GC plus AZA had better odds
to obtain complete or partial remission and less treatment failures
than surgery alone. The combination GC plus AZA was mainly pre-
scribed in patients with repeated flares. This therapeutic scheme
may warrant further studies to establish its utility in [gG4-RD.

The male predominance and the preference for mid aged
patients in our cohort were consistent with other series [12,13]
using the international consensus statement on pathology [14]
as diagnostic criteria. Choosing these criteria, strongly relying in

Table 1
Features of the Spanish IgG4-RD patients included in the Registry.
Systemic (n=36) Localized (n=32) Univariate Multivariate Total (n=68)
Mean (SD) Mean (SD) P-value P-value
Age at diagnosis (years) 53.3(13.5) 53.5(16.3) NS NS 53.4(14.8)
Women 44% (16) 31%(10) NS NS 38%(26)
IgG4-RD pathology “highly suggestive” 47% (17) 44% (14) NS NS 46% (31)
Follow-up (years) 3.2(2.6) 5.4(6.9) NS NS 42 (5.2)
RI before treatment 11.4(4.7) 7.6(5.1) <0.05 <0.01 10.2 (5.1)
RI after treatment 2.7 (2.9) 1.5(1.4) NS NS 2.4(2.6)
Modified RI before treatment 8.7 (4.6) 45(3.4) <0.001 <0.001 6.7 (4.6)
Modified RI after treatment 2.8(3.0) 0.9(1.4) <0.01 <0.001 1.9(2.6)
Glucocorticoids 89% (32) 78% (25) NS NS 84% (57)
Glucocorticoids maximum dose (mg/day) 49.0(21.6) 86.7 (124.1) NS NS 65.9 (85.8)
Glucocorticoids maximum dose time (months) 1.5(1.1) 1.2(1.0) NS NS 1.4(1.0)
Glucocorticoids tapering time (months) 10.6 (7.2) 14.6 (13.4) NS NS 12.2(10.2)
Glucocorticoids maintenance dose (mg/day) 4.4(1.8) 5.2(04) NS NS 4.7 (1.4)
Death 3% (1) 3% (1) NS NS 3%(2)
Malignancy 14% (5) 3% (1) NS NS 9% (6)

IgG4-RD: IgG4-related disease; RI: responder index; SD: standard deviation; NS: no signification. Univariate analysis was performed using Fisher’s exact test or Chi? test.
Multivariate analysis was adjusted for age and sex using simple or logistic regression for continuous and dichotomous dependent variables respectively.
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Table 2
Outcomes of the most frequently used treatments in IgG4-RD Spanish patients.
Treatment Systemic disease Non-systemic disease Univariate Multivariate Total
Glucocorticoids % (n) 94 (34 patients) 84 (26 patients) NS NS 90 (60 patients)
Total response % (SD) 51.5+47.6 34.0+42.6 NS NS 44446
Partial + total response 100+0 90.0+25" 0.02 0.02 95.7+£17
Relapse 11.6+£30.2 16.0+£27.8 NS NS 13.5+29
Failure 25.8+38 12.0+29.9 NS NS 19.8+35.1
Surgery 36 (13 patients) 55 (17 patients) NS NS 45 (30 patients)
Total response 50+50 31.2+479 NS NS 39.7+48.9
Partial + total response 100+0 100+0 NS NS 100+0
Relapse 15.4+37.6 15.6+35.2 NS NS 155+35.6
Failure 34.6+47.4 12.5+34.2 NS NS 224+414
Azathioprine 25 (9 patients) 13 (4 patients) NS NS 19 (13 patients)
Total response 57.1+£53.5 25+50 NS NS 455+52.2
Partial + total response 100+0 100+0 NS NS 10040
Relapse 12.5+£354 25450 NS NS 16.7+38.9
Failure 25+46.3 0+0 NS NS 16.7+£38.9
Mofetil mycophenolate 11 (4 patients) 6 (2 patients) NS NS 9 (6 patients)
Total response 100+0 50+70.7 NS NS 80.0+44.7
Partial + total response 100+0 100+0 NS NS 100+0
Relapse 0+0 0+0 NS NS 0+0
Failure 0+0 0+0 NS NS 0+0
Rituximab 14 (5 patients) 3 (1 patients) NS NS 9 (6 patients)
Total response 60+ 54.8 100+0 NS NS 66.7+51.6
Partial + total response 100+0 100+0 NS NS 10040
Relapse 0+0 0+0 NS NS 0+0
Failure 20+44.7 0+0 NS NS 16.7 +£40.8

"P<0.05 in univariate and multivariate analysis. Univariate analysis was performed using Fisher’s exact test or Chi? test. Multivariate analysis was adjusted for age and sex
using simple or logistic regression for continuous and dichotomous dependent variables respectively.
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Fig. 2. Distribution of the IgG4 Responder Index and modified Responder Index at
the beginning and by the end of the follow-up.

pathology exams, may have limited patient selection. Otherwise,
in an environment where elevation of serum IgG4 has a low preva-
lence among IgG4-RD, the use of these criteria has provided us with
more robust diagnosis. This way, we have tried to avoid includ-
ing incomplete diagnosis and IgG4-RD mimickers, which may bias
outcomes after treatment. The disease predominantly appeared in
the head (orbital pseudotumor, salivary glands and sinuses) as well
as in the retroperitoneum, lymph nodes and aorta. Predominance
of retroperitoneal fibrosis may be overrepresented oppositely to
pancreatic involvement, like in our previous report [11], due to
the nature of our Internal Medicine clinics, not including certain
areas of gastroenterology. Regarding series using the comprehen-
sive criteria, sex, age and presentation were similar, except for a
higher prevalence of pancreatic involvement in the all the series
[13,15,16]. An elevated number of patients with systemic disease
were present in the Chinese [15] and French [16] registries (78 and
88% vs 53% in ours).

IgG4-RI is a disease activity score, which was created in 2012,
inspired in the Birmingham Vasculitis Activity Score for Wegener’s

Granulomatosis [17]. Some limitations seem to arise in non-
research settings:

e the subjective scoring of disease activity (normal, improved,
persistent, new/recurrence, worsened) according to the cli-
nicians’ impression after each visit, may influence the final
scores;

monitoring all the changes in a single patient from one visit to
another may difficult its’ applicability in real life clinics;

once the treatment is started, in some inner organs (i.e. [gG4-
related retroperitoneal fibrosis), close monitoring of activity
may be difficult unless repeated and frequent explorations with
radiation and contrast as well as renal function controls are
performed;

the IgG4 domain, counting as an extra organ, may create spurious
differences between patients who do (54.9% in our environment,
as low as 51.4% in other series [12]) and do not have elevated
serum IgG4.

Besides all these limitations and that the original design was
made for research purposes, IgG4-Rl is the only tool currently avail-
able to standardize outcome measures in IgG4-RD. Some emergent
clinical situations with vital organ compromise score higher, indi-
cating the need for prompt treatment. Higher values of the IgG4-RI
have been described before receiving treatment. Those values
diminished after treatment [12,18]. In our study, we observed the
same correlation. Obviously, patients with a systemic disease had
higher scores than those who did not. Higher IgG4-RI values were
seen after treatment (not statistically significant), probably because
of residual disease in several organs. Both ways of calculating the
IgG4-R], the original and the modified one (omitting the serum IgG4
item) obtained comparable results. IgG4-RI scores have been cor-
related with IgG4 serum levels, response to rituximab treatment
[19] and flow cytometry CD19lowCD38+CD20—CD27+ plasmablast
counts [20]. In the future, a revised IgG4-RI, likely excluding
controversial items as serum IgG4 and including plasmablast
counts or image tests like positron emission tomography, may
improve the current one. After the 3rd International Symposium on
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IgG4-Related Diseases & Fibrosis held in February 2017, an inter-
national taskforce is working on this issue.

Regarding treatment and outcomes, GC were the most com-
monly prescribed treatment, alone or in combination with
DMARDs. Like in other series, mean doses of 65 mg/day were pre-
scribed initially and progressively tapered down over almost a year
[13]. The finding in our series of a high variability of GC doses
among patients with localized IgG4-RD is mostly explained due to
the administration of systemic or local pulses of GC in the setting
of orbital involvement. Recently, an open label study has evalu-
ated prospectively for the first time the use of GC (prednisone
0.6 mg/Kg/day) in IgG4-RD [21]. GC were effective in nearby 90%
of the patients, with no flares after 1 year, at the cost of main-
taining GC at up to 7 mg/day in all 58 patients. We had equivalent
results summoning the total response rate (partial +total), but
only 19% of the patients kept maintenance doses over a longer
follow-up. We had a 13.5% of relapses and treatment failure was
more common in patients with systemic disease. Liu et al. [22]
suggested that patients with multiorgan disease had a worse
response to GC and that adjuvant corticoid-sparing agents might be
warranted.

The use of DMARDs in our study was similar to other series [5].
The use of DMARDs was quantitatively higher in patients with sys-
temic disease, probably due to a more severe presentation, but did
not reach signification. Oral CYP plus GC have been recently found
superior (less relapses and flares) to GC alone in a 1 year unblinded
prospective Chinese trial [23]. MTX has been reported to be useful
for maintenance of remission and as a corticoid-sparing agent in
a series of cases [24]. Likewise, AZA has been widely prescribed in
type 1 autoimmune pancreatitis and it is the DMARD of choice in
this disease [6]. Our study shows a broad use of AZA, mainly used as
asecond line therapy in combination with GC for relapsing patients
with systemic disease. Due to the design of this registry, we may
have selected a more severe cohort of patients and for this reason,
the remission, relapse and failure rates of this treatment may be
higher. Still, AZA in combination with GC had a higher odds ratio
than GC alone for complete response.

Surgery was mainly an ancillary treatment for patients receiv-
ing GC, generally to diminish effects of local compression. Surgery
alone does not seem to be a viable treatment for IgG4-RD.

Rituximab seemed to be effective in our cohort. This is the only
biologic DMARD with a positive open label clinical trial for IgG4-
RD [19]. RTX lead to rapid satisfactory clinical responses among
patients (96%), but many of them relapsed (37%) [25]. Recently, a
French multicenter registry has found similar results. Scheduled
RTX retreatment therapy could be more effective to increase the
relapse-free survival [26].

Treatment of IgG4-RD is challenging due to the relapsing charac-
ter of the disease and the limited evidence of the different treatment
options. Moreover, economic restrictions may limit the availabil-
ity of some drugs. Based on our results and the existent literature,
providing there is a considerable number of patients responsive
to GC courses, generally with a more benign disease (milder mul-
tiorgan or single organ, without urgent treatment criteria [7]),
it would be acceptable to treat them only with GC courses. For
those who relapse or have a systemic disease and relapse pre-
dictors, DMARDs like CYP, MTX or AZA plus GC might be more
efficient approaches, although RTX could also be indicated. Finally,
in subjects with persistent relapses or in patients with urgent man-
ifestations, RTX should be the first choice combined with GC to
get the fastest immunosuppressant effect. The use of a long-term
maintenance treatment seems reasonable, but again evidence is
scarce.

The ambispective design of our registry prevented us to gather
more extensive data regarding the dates of the treatments and the
evolution over time. Also, the small number of patients treated with

some drugs underpowered our statistical analysis. As this was an
observational study, it was not intended to establish definite treat-
ment schemes, but to show new possible therapeutic paths to be
confirmed in further studies.
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Malaltia relacionada amb la IgG4

X. Resultats globals

Aquesta tesi esta constituida per dos articles cientifics publicats en revistes
internacionals. El primer article es titula “IgG4-related disease: results from a
multicenter Spanish registry” (144) i el segon “Treatment and outcomes in patients

with IgG4-related disease using the IgG4 responder index” (145).

En el primer article (144) es parteix de la creaci6o del “Registro Espafiol de la
Enfermedad Relacionada con la IgG4” (REERIGG4). Davant de la probablement
escassa prevalenca de la IgG4-RD en el nostre medi, vam dissenyar un estudi
multicéntric, on els membres del Grup de Malalties Autoimmunes Sistémiques
(GEAS), de la Societat Espanyola de Medicina Interna (SEMI) van col-laborar amb
laportaci6 de casos. Es van aconseguir incloure 55 pacients amb 1gG4-RD
confirmada per diagnostic histologic seguint els criteris ICC, procedents de 14
centres o unitats participants distribuides per tota la geografia espanyola. El pacients
espanyols afectes de IgG4-RD en aquesta série eren homes en una proporcié 3:1,
amb una edat mediana al diagnostic de 53 anys. Un 16% tenien altres patologies
autoimmunes de base. L’'estudi anatomopatologic es va dur a terme en peces
quirargiques principalment (91%). El 55% dels pacients van ser classificats en la
categoria altament suggestiva i el 46% en la probable. El 47% dels pacients tenien
afectacio de 2 o més organs al diagndstic (malaltia sistemica), estant I'afectacié dels
sinus maxil-lars més present en aquests ultims. Els organs més frequentment
afectats van ser retroperitoneu, orbita, glandules salivals i pancrees. La majoria dels
pacients van rebre tractament amb GC (85%) i un 35% van requerir I'addicié de
FAMMs, relacionant-se el seu us amb la preséncia de malaltia sistemica. La
resposta al tractament es va basar en la regressié de la/les massa/es inflamatories o
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fibrotica/ques aixi com dels simptomes sistémics. Aquesta regressio va ser total en
el 46% dels pacients, parcial, on la reducci6 era inferior al 50% de la mida inicial, en
el 50% dels malalts , i abséncia de resposta en un 2%. Cap pacient va morir a
causa de la malaltia als 23 mesos de seguiment media. Dos pacients van presentar
gammapaties monoclonals de significat incert, un cancer de prostata i una malalta

cancer de mama, condicions molt prevalents a la poblacié general.

En el segon article (145), es va avaluar el tipus de tractament rebut pels pacients i la
seva resposta fent servir el IlgG4-RI. Fent servir els mateixos criteris d’inclusié que
en l'estudi previ, es van comptabilitzar 68 pacients amb 1gG4-RD demostrada per
bidopsia. L’edat mediana va ser de 54 anys, amb un predomini d’homes (72%). El
53% dels pacients tenien malaltia sistémica i el 55% presentaven una IgG4 en
sérum >135 mg/dL. Es va trobar novament una associacié entre malaltia sistémica i
afectacié maxil-lar, paranasal i adenopatica. El seguiment media va ser de 3.2 anys.
Es van trobar diferéncies entre el IgG4-RlI inicial, amb una puntuacié de 10,2 i el
realitzat post-tractament, amb una puntuacié de 2,4, essent els valors inicials en els
casos d’afectacio sistémica significativament més elevats. L’aplicacié del I1gG4-RI
modificat (IgG4-mRl), sense comptabilitzar el domini de la IgG4 sérica, va mostrar
valors inicials de 6,7 i finals de 1,9. En tots dos casos es van trobar diferéncies
significatives entre el pacients amb malaltia sistémica (valors més alts) i localitzada
(valors més baixos). Els tractaments més utilitzats van ser GC, GC juntament amb
procediments quirurgics, GC amb AZA i cirurgia sola. Aquests quatre esquemes de
tractament van ser els més frequentment utilitzats, fent-se servir en 69 (73%) sobre
un total de 95 cicles de tractament. Es van calcular els OR d’aquests tractaments
per a assolir una resposta parcial o completa (definides en I'estudi anterior)

comparats amb I'is de procediments quirdrgics de forma aillada. Els OR van ser
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[2,5], [3,4] i [3] respectivament. El 14-17 % d’aquests episodis tractats van presentar
recidives de la malaltia, independentment de I'afectacié sistémica o no, i amb una
gran variabilitat. Es va comptabilitzar un incipient us de RTX en pacients amb
malaltia sistémica, sense aparents recidives, tot i I'escas nombre d’episodis de

tractament.
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XI. Discussio

La 1IgG4-RD és una malaltia autoimmune de recent definicid, que agrupa multiples
condicions fibrosants préviament descrites de forma separada, amb unes alteracions
anatomopatologiques comunes. En els treballs que composen aquesta tesi doctoral,
hem descrit la primera cohort a nivell nacional i la segona a Europa fent servir els
criteris ICC. La majoria dels pacients eren homes d’edat mitjana. En la nostra cohort,
les afectacions predominants han estat a nivell de retroperitoneu, teixits localitzats al
cap (maxil-lar, orbita, glandules lacrimals o salivals), ganglis limfatics, aorta i
pancrees. Aproximadament la meitat dels pacients han presentat malaltia sistémica i
elevacio de 1gG4 seérica. Els principals tractaments han estat els GC i
immunosupressors amb ocasionals cirurgies, semblant tots efectius perd amb una
alta tassa de recidives. Tant el IgG4-RIl com el IgG4-mRI semblen variar de forma
directament proporcional a la resposta al tractament. La mortalitat en el seguiment
en 1gG4-RD no va ser significativa, tot i que dos pacients poden desenvolupar

patologia maligna.

Entre la proposicié del concepte de IgG4-RD i la formulacié dels criteris diagnostics
disponibles es van descriure multiples casos, generalment en forma de series
petites o casos aillats (5). Posteriorment, es va crear el primer registre japones,
'SMART (139) amb 122 pacients i la primera série europea a Franca de només 12
pacients (132), fent servir en els dos casos els criteris japonesos. El nostre grup va
comencgar a treballar amb casos de fibrosi retroperitoneal idiopatica el 2012 (146), i
posteriorment vam publicar una série monocentrica (138) (annexos). Arran de
I'aparicio dels criteris diagnostics ICC i la possibilitat d’una relacié entre la fibrosi
retroperitoneal i la IgG4-RD, com a minim en un cert nombre de casos, vam
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analitzar la prevalenca de IgG4-RD en una cohort de pacients diagnosticats de
fibrosi retroperitoneal a I'Hospital Universitari Vall d’Hebron (63) (annexos). Les
mostres presentaven evidencia de cel-lules plasmatiques en 2/3 dels pacients, pero
nomeés un 25% presentaven una rati IgG4*/1IgG >40%. Per contra, en els estudis en
pacients asiatics, la infiltracio per 1gG4 semblava més intensa, i hi havia una
incidéncia major de PAI1(147). A partir d’'aquestes diferéncies, vam decidir crear un
registre a nivell d’Espanya, per tal de poder caracteritzar la nostra poblacio, i
comparar-la amb les altres. El 2015 van apareixer publicats successivament els tres
primers grans registres no asiatics: la cohort nord-americana de Wallace et al. amb
125 pacients (73), el REERIGG4 amb 55 (el registre Europeu més gran), i la cohort
italiana de Campochiaro et al. (148). Tanmateix, durant el mateix any van ser
publicats un nou registre japonés (143) amb 235 pacients i un de xinés (149) amb
118. Actualment hi ha altres séries de pacients que han aparegut posteriorment, i
que vam recollir en una revisié recent (150) (annexos), incloent el grup italia amb 41

pacients (148).

Les principals séries coincideixen amb els nostres resultats, trobant una edat al
diagnostic d’entre el 50 i els 67 anys, si bé la serie japonesa d’Inoue et al. (143) va
ser la que va trobar malalts d’edat més avangada. Totes les séries van objectivar
una predominanca d’homes, amb una relaciéo home:dona de 1,6 a 4:1. No hi sembla
haver diferéncies importants en quant a aquests parametres entre asiatics i no
asiatics. Les séries europees tenen menys pacients que les asiatiques, on
patologies como la PAI1 tindrien una major prevalenca i justificarien un major
nombre de casos. Desafortunadament, no hi ha estimacions de prevalenca de 1gG4-
RD en poblacions americanes o europees, comparables amb estudis japonesos

(prevalenca estimada de 6 casos per 100000 habitants) (4).
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Respecte a I'afectacié per organs i les manifestacions cliniques, en els registres
amb predomini de poblacié caucasica com litalia, el francés i 'espanyol, es van
apreciar un 41-47% de pacients amb malaltia sistéemica afectant més d’un organ
(més elevat en la série francesa perd amb una mostra molt petita). Per contra, el
grup america i especialment els grups xinés i japonés, van presentar afectacio
sistémica en un 58-78%. Aquest és un altre signe que aniria a favor de I'existencia
de diferéncies geografiques en la presentacio de la 1gG4-RD. El tipus d’organs
afectats és similar en totes les series, amb predomini de I'afectacié en pancrees,
glandules salivals i maxil-lars, ganglis limfatics i a nivell retroperitoneal. Les diferents
cohorts, incloent la presentada en aquesta tesi, confirmen certa predileccié per
'afectacié de teixits a nivell cefalic. Queda per veure si hi podria haver diferents
fenotips de la malaltia, amb tendéncia a agrupar tipus de teixits afectats o amb una
evolucio diferent. En aquesta direccid apunten el resultats d’'un estudi internacional
(151), on el nostre grup ha participat de forma activa, i on es descriuen 4 fenotips o
clusters (malaltia pancreato-hepato-biliar, fibrosi retroperitoneal i/o aortitis, cap i coll,
i sindrome de Mikulicz classica amb afectacié sistemica). Finalment, cal destacar la
preséncia d’atopia o al-lérgia, que esta present entre el 24 i el 62% dels pacients en
les diferents séries (148,149). No hem pogut comparar la preséncia d’al-lérgies per
ser una variable que no es va recollir a la base de dades original. Si bé sembla que
en diverses cohorts publicades hi ha una tendéncia a presentar més atopia entre els
malalts amb IgG4-RD, aquesta no tindria un paper significatiu en la fisiopatologia de
la malaltia ni seria una caracteristica especifica de la mateixa, tot i que pot estar

present en un nombre significatiu de pacients (32).

En quant a les troballes de laboratori, un dels principals punts de controvérsia és

'elevacio de la IgG4 en serum. Tal com hem descrit (145) en una poblacié
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caucasica com la del nostre mitja, només la meitat dels pacients van presentar-ne
valors incrementats, coincidint amb el pacients nord-americans (51%). Per contra,
en poblacions asiatiques els valors van resultar elevats en un 88-98% dels pacients,
si bé en aquestes cohorts pocs pacients disposaven de mostra histologica. Un
estudi monoceéntric canadenc amb 36 pacients en una poblacié etnicament mixta a
Vancouver (152), va mostrar diferéncies significatives entre I'elevacié de la 1gG4
sérica entre pacients asiatics i no asiatics (96 versus 67%). També es van trobar
incrementats en individus asiatics els nivells d’IgG, IgE i eosindfils. Finalment,
respecte a la utilitzacié dels plasmablasts, es tracta de una técnica que encara no

s’ha generalitzat i no estandarditzada entre els diferents laboratoris.

Respecte a les associacions entre 'afectacioé organica i les alteracions d’analitiques,
Wallace et al. (73) van trobar incrementada la IgG4 en sérum en una proporcio
significativament inferior de pacients amb fibrosi retroperitoneal relacionada amb la
IgG4, i una major preséncia de hipocomplementémia en els pacients amb nefritis
tubulointersticial relacionada amb la IgG4. Per tant, sembla que hi ha evidéncia que
tant la raca com el tipus de teixit afectats, condicionarien un perfil diferent
d’alteracions analitiques i cliniques. Aquestes dades suposarien l'existéncia de
mecanismes fisiopatologics diferents, que estarien més o menys activats segons la

presencia d’aquestes variables.

La utilitzaci6 de diferents criteris diagnostics per a la 1gG4-RD pot provocar
diferéncies en els resultats dels estudis observacionals o, fins i tot, en els resultats
dels possibles assajos clinics. En el cas de la série espanyola, la nord-americana, o
d’altres séries europees aparegudes posteriorment, s’han fet servir els criteris ICC.
Per altra banda, els grups asiatics han seguit fent servir els criteris JCC. Com s’ha
descrit en I'apartat anterior, hi ha menys pacients no asiatics amb elevacio sérica de
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IgG4, el qual és un criteri principal als criteris JCC. Tanmateix, les diferéncies
etniques i de prevalenga de manifestacions com la PAI1, fan que en poblacions amb
una probabilitat pre-test baixa de patir IgG4-RD, el valor predictiu positiu de la IgG4
sérica sigui baix. Per contra, en poblacions asiatiques, amb una probabilitat pre-test
més alta (prevalenca de 1gG4-RD 0,72 versus 5,6%) els nivells sérics d’lgG4 tindrien
meés utilitat, especialment si s’incrementés el punt de tall a 2 cops el valor normal
(>270 mg/dL) (153). Per aquestes raons, els criteris JCC semblen menys aplicables
a pacients no-asiatics. A més a més, donat que els criteris JCC permeten la
possibilitat de no haver d’obtenir una biopsia per fer el diagndstic de la malaltia, es
poden diagnosticar pacients amb altres patologies com a IgG4-RD. Aquestes dades
reforcen I'eleccié dels criteris ICC per a la nostra cohort per tal d’obtenir una mostra

de pacients que realment representi els malalts amb IgG4-RD en el nostre medi.

Nogensmenys, els criteris ICC, presenten certes limitacions. Mizushima et al. (154)
van analitzar pacients amb IgG4-RD coneguda en =2 drgans, i van mostrar que en
les glandules salivals i la pell, els recomptes de ceél-lules plasmatiques IgG4* eren
insuficients per complir els criteris ICC. Per altra banda, els mateixos autors
plantejaven que probablement els criteris JCC, amb uns recomptes cel-lulars minims
de >10 IgG4* per camp de gran augment, podien ser poc especifics. A més, en certs
estats fibrotics avancgats, les biopsies podrien mostrar escasses cél-lules
plasmatiques. Per tot aixd plantegen la possibilitat de reajustar a la baixa, de forma
parcial, els punts de tall dels recomptes de cél-lules plasmatiques IgG4* dels criteris
ICC. Tot plegat ens fa concloure que és necessari unificar els criteris
diagnostics/classificatoris i buscar-ne de més adequats, aplicables a totes les

poblacions. En aquest sentit, els nous criteris classificatoris ACR/EULAR poden
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facilitar la tasca del diagnostic en aquells pacients en els que no es disposi de

bidpsia o bé aquesta sigui indeterminada.

Respecte al tractament de la malaltia per IgG4, la utilitzacié de GC ha estat quasi
constant a la majoria de les cohorts, al igual que en la present série. A la serie
espanyola les dosis de GC van ser molt variables, amb una mediana de 65 mg/dia
(amb una elevada dispersidé) de dosi maxima de prednisona inicial, que van ser
retirats progressivament als 12 mesos de forma majoritaria (145). Inoue et al. van
utilitzar dosis de 30-40mg de prednisona per dia, deixant uns 2,5-5 mg/dia de
manteniment per 1 a 3 anys (143). En una altra aproximacié, el grup italia va fer
servir 0,5-0,6 mg/dia de prednisona en pacients amb afectacio localitzada i 1 mg/dia
en afectacié sistemica, amb una reduccié progressiva durant 6 mesos (148). Tots
van presentar una resposta bona al tractament (amb diferents definicions)
aconseguint respostes parcials o totals en més del 90% dels casos. Per contra les
recidives van ser abundants, amb un 46% en la cohort italiana i d’'un 24% a les
cohorts japoneses. Estudis prospectius recents han ajudat a definir les dosis i a
proposar estratégies de reduccio progressiva de tractament amb GC i manteniment.
Masaki et al. (155) van fer un assaig clinic prospectiu obert amb prednisolona 0,6
mg/dia i reduccio progressiva fins deixar una dosi de manteniment mitja de 7 mg/dia
per 5 anys, aconseguint resposta en tots el pacients. EI 10% d'’individus en
manteniment van presentar recidives, requerint un ajust de la dosi. Altrament, Wu et
al. (156), van realitzar un estudi aleatoritzat obert comparant dosis altes (0,8-1
mg/dia) i mitges (0,5-0,6 mg/dia), que no va trobar diferéncies en resposta i recidives
a les 24 setmanes de tractament. Per tant, probablement, les dosis inicials de
0,6mg/dia de prednisona siguin més adequades per al tractament de la IgG4-RD

independentment del grau d’afectaci6. Tot i aix0, en totes les séries es descriu una
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elevada tassa de rebrots de la malaltia, amb el que queda palés que cal un
tractament de manteniment, intentant provocar els minims efectes secundaris. Per

aquest motiu, s’ha valorat I'is de farmacs com RTX i els FAMM.

La publicacioé de I'estudi de Carruthers et al. (135), on s’avalua de forma oberta I'us
de RTX, va demostrar un clar benefici d’aquest farmac, motiu pel qual s’ha anat
incrementant la seva utilitzacié. En el segon article del REERIGG4, fins a 6 pacients
van rebre RTX, sense presentar recidives posteriors i descrivint-se un fracas
terapeutic (per malaltia biliar-hepatica relacionada amb la IgG4 i cirrosi avangada).
Les altres seéries principals han utilitzat aquest tractament també de forma
minoritaria. Tot i que és el tractament immunosupressor (junt amb GC) amb millor
nivell d’evidéncia, en estudis més recents s’ha demostrat un nivell significatiu de
recidives. Aixi, el registre frances, en la seva darrera actualitzacié del 2017 (136)
amb 156 pacients, reportava 33 pacients tractats amb RTX després de fracassar
tractaments previs (GC 94%), responent-ne el 93% i aconseguint retirar els GC en el
56% d’ells. Tot i aix0, als 24 mesos de seguiment, el 42% van recidivar (als 19
mesos de mitja). L’estudi mostra com a factor predictor de recidiva un IgG4-mRI >9
abans d’administrar RTX. No hi va haver diferéncies en recidives entre els qui
portaven tractament amb GC de manteniment i els que no, perd s’apunta que la
utilitzacio de RTX de forma profilactica, retractant els malalts, podria reduir noves
recidives. En la nostra série, el seguiment és probablement massa curt, per la qual
cosa caldra fer el seguiment evolutiu d’aquests malalts. Per tant, les evidéncies
suggereixen que el RTX és un bon tractament d’induccio, perd a la llarga, com
passa amb els GC, presenta un significatiu nombre de recidives. Probablement,
aquest fet és degut a la persisténcia de limfocits B o T de memoria durant temps

perllongats. Una estratégia de retractament programat amb RTX administrat de
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forma periodica, similar a I'estratégia de tractament de las vasculitis associades a
ANCAs, podria ser efectiva per a prevenir-ho. En cas de disposar de plasmablasts
com a biomarcadors es podria plantejar també una estratégia de retractament
individualitzada, com en les vasculitis per anticossos anti-citoplasma de neutrofils
(157). Tot i aix0, en alguns paisos existeixen limitacions financeres i geografiques

per a tenir accés a aquest farmac biologic.

Tenint en compte tot I'anteriorment exposat, sorgeix la idea del tractament amb
FAMM. Les diferents cohorts mostren I'is de diferents FAMMs (150). En la cohort
presentada en aquesta tesi, I'AZA va resultar un tractament d’induccidé i
manteniment efectiu, amb uns OR respecte cirurgia sola fins i tot millors que GC (3
versus 2,5). Es tracta d’'un farmac amb menys cost, acceptables efectes secundaris i
amb evidéncia de la seva utilitat en la PAI1 (158) (amb un 30% de recidives als 24
mesos, similar a RTX). També ha estat publicat un assaig clinic obert a la Xina
(159), on la combinaci6 de ciclofosfamida oral i GC va ser superior a GC en prevenir
recidives a un any (39 versus 12%). Tot i aixd els efectes secundaris a aquest agent
alquilant de baix cost fan questionar la seva idoneitat, en cas de disposar
d’alternatives. Els FAMM poden suposar una alternativa de menor cost, i en alguns

casos amb menys efectes secundaris, que RTX o GC sols.

Per tot aixd, com proposem en el segon article (145), a falta d’'una millor evidéncia
cientifica, el tractament de la IgG4-RD podria estructurar-se de la manera seguent

(Taula 5):
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Taula 5: Proposta de tractament de la IgG4-RD segons grau d’afectacié (145)

Grau d’afectacio Tractament/s

Asimptomatic i no disfuncié

. Conducta expectant
organ

Simptomatic/disfuncié d’organ
no urgent’; no factors
predictors de recidiva

Glucocorticoides 0,6 mg/dia de prednisona, pauta
descendent, manteniment 1-3 anys

Simptomatic/disfuncié d’érgan | Glucocorticoides 0,6 mg/dia de prednisona +
no urgent’; preséncia de Rituximab/Azatioprina/Metotrexat (segons
factors predictors de recidiva®™ | disponibilitat i criteri médic), manteniment 2 anys

Simptomatic/disfuncié d’érgan | Glucocorticoides 0,6-1 mg/dia de prednisona +
urgent’ Rituximab, manteniment 2 anys

"Disfuncié d’organ urgent: aortitis amb risc de disseccid, fibrosi retroperitoneal amb
insuficiéncia renal aguda, estenosis biliars amb ictericia, nefritis tubulointersticial,
paquimeningitis, pancrees amb disfuncid, pericarditis o altres situacions amb risc
vital; IgG4-mRI >9; "Factors predictors de recidiva: elevacié basal de IgG4, IgE o

eosinofilia.

Respecte a I'is del IgG4-responder index, aquest es va aplicar per primera vegada
en la cohort de Wallace et al. (73). Aquest index ha estat aplicat en el segon treball
d’aquesta tesi, observant com els valors del IgG4-RI i del 1IgG4-mRI en aquesta
cohort s’han mostrat elevats a l'inici de la malaltia i han anat disminuint d’acord amb
la resposta al tractament (145). El grup italia i el grup francés (136,148) han fet
servir també el IgG4-RI perd sense el domini IgG4 en sérum. Donada la dificultat en
alguns centres d’obtenir quantificacions seriades de 1gG4 sérica, i que en poblacions
no asiatiques aproximadament el 50% dels pacients no presenten valors aixecats de
la mateixa, sembla raonable optar per fer servir el IgG4-mRI, que sembla marcar de

manera similar I'activitat de la malaltia. La utilitzacié d’aquest index ajudara a poder
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comparar de forma estandarditzada els diferents estudis. Durant I'any 2018 s’ha
validat una variant del IgG4-RI original per part d’'un grup internacional, simplificant
la puntuacié i eliminat alguns dels problemes de disseny previs (160). De tota
manera, com reconeixen, puntuar els pacients diferenciant activitat de dany cronic
pot ser complicat, i en afectacions d’6rgans concrets son fonamentals les proves
d’'imatge o laboratori per objectivar la seva evolucié. Aquesta nova variant no ha

estat aplicada encara a cap gran cohort.

Tot i les descripcions de possible associacié a cancer, en la cohort espanyola hi ha
hagut menys d’'un 10% de pacients (6) amb malalties malignes o premalignes amb
un seguiment media de 4.2 anys. Pel disseny de la base, es van comptar
indiferentment patologies premalignes (2 gammapaties monoclonals de significat
incert) i un cancer de cervix antic. Cap dels pacients va ser diagnosticat en el primer
any d'una neoplasia, tot i que no disposem de la data exacta del diagnostic.
Finalment, els cancers incidents (en 4 pacients) van ser els habituals per a pacients
d’'una edat mediana de 53 anys (mama, prostata, limfoma no Hodgkin i bufeta
urinaria) en comparaciéo amb la poblacié espanyola per al 2015 (161), sense cap
tipus predominant. Per tant, haurien desenvolupat un cancer en el seguiment un
5,8% dels nostres pacients. Aquestes dades contrasten amb les altes incidéncies de
cancer reportades al Japo6. En un primer estudi en aquell pais es reporten
incidéncies 3-4 cops majors que en poblacid general (162). Per altra banda, en
aquest estudi s’inclouen com a pacients amb IgG4-RD els que han rebut un
diagnostic simultani de IgG4-RD i neoplasia. A més, els cancers tendien a aparéixer
en els 2 primers anys i eren els habituals per I'edat mitjana (59 anys). Un segon
estudi japones va mostrar dades similars, amb una especial incidéncia de cancer en

el primer any del diagnodstic (colon, pulmd, prostata, estobmac i pancrees) (142).
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Finalment, un estudi corea va trobar una incidéncia de cancer del 10% (12 pacients)
dels quals 11 van rebre el diagnostic de cancer (4 limfomes) préviament o durant el
diagnostic de 1gG4-RD (163). Aquest contrast d’incidéncia de malignitat, pot venir
donat per la utilitzacié extensiva a Asia dels criteris JCC, on partint de lalta
incidéncia de PAI1 i de nivells aixecats de la IgG4 en sérum, en molts casos no es
realitza biopsia o aquesta és insuficient. Aix0 explicaria I'elevat nombre de
neoplasies a I'any del diagnostic. La consideracié del diagnostic de malignitat, seria
excloent en el cas dels criteris ICC, si bé és controvertit si poden conviure les dues
entitats al mateix temps. Un cop més, uns criteris unificats i una estandarditzacié del
cribratge de neoplasies imitadores de la 1gG4-RD prévia al diagnostic serien

desitjables.

En el cas concret dels limfomes, alguns casos en la literatura suggerien una
associacio entre aquests i la IgG4-RD, considerant aquesta darrera entitat com un
estadi premaligne. Actualment, un estudi nord-america (100), partint d’'una cohort de
més de 100 pacients, ha recopilat 8 casos de limfoma. Tres van diagnosticar-se
sincronicament amb la IgG4-RD, quatre van aparéixer entre 4 i 17 anys després de
la IgG4-RD i un va ser la progressio d’'un diagnostic previ. Els limfomes reportats
eren de diferents tipus (limfoma associat a la mucosa, B difus de cél-lules grans,
limfoplasmocitari i fol-licular). Els autors van concloure que no hi havia una clara
associacio ni substrat fisiopatoldgic comu. En la cohort del REEIG, només hem
trobat un pacient que va desenvolupar un limfoma no Hodgkin als 5 anys del

diagnostic.
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XIL.

Conclusions

Els pacients amb 1gG4-RD a Espanya son generalment homes, d’edat mitja,
amb afectacio en teixits tous i glandules del cap, retroperitoneu, adenopaties i
aorta. La malaltia sol afectar multiples organs i I'elevacié seérica de 1gG4 és
inconstant. Les caracteristiques soén similars a les d’altres séries no

asiatiques.

Tot i tenir bona resposta a tractaments com GC, FAMM i RTX, més d’un ter¢

dels pacients recidivaran. AZA va ser el FAMM més utilitzat.

Tant el 1IgG4-RI com el IgG4-mRI varien segons la resposta al tractament i
permeten monitoritzar 'evolucié. El IgG4-mRlI, sense comptar amb la variable

IgG4 en sérum, s’adapta més al nostre medi.

La mort associada a la malaltia en pacients de la nostra cohort ha estat
excepcional. Tanmateix, I'aparicido de cancer en el seguiment de la IgG4-RD
ha estat menor que en séries asiatiques, amb tumors habituals per al tipus de
poblacié i edat. El diagndstic diferencial exhaustiu i la obtencié de bidpsies,

seguint els criteris ICC han propiciat aquest resultat.
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XIll.

Linies de futur

a. La propera publicacio dels nous criteris de classificacio de consens de

’American College of Rheumatology/European League Against
Rheumatism, en els que el nostre grup ha participat, i validacio dels

mateixos en diverses poblacions.

. Estandarditzacié del cribratge de neoplasies.

Incorporacié de técniques d’imatge com el PET/TC i biomarcadors

(plasmablasts) a les escales d’activitat.

. Realitzaci6 d’assaigs clinics prospectius per a terapies de

manteniment (FMMR com AZA o MTX, i RTX) i establiment de la seva

durada optima.

. Realitzacié d’assaigs clinics per introduir nous tractaments en

desenvolupament, com anticossos monoclonals anti-CD19 amb

I'objectiu d’eliminar els plasmablasts.

Elaboraciéo d’'un nou consens terapéeutic i de maneig que actualitzi el

consens internacional de 2012.

. Avangar en el coneixement de la fisiopatologia i patogénia de la IgG4-

RD.
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Abstract Idiopathic retroperitoneal fibrosis (IRPF) is a rare
condition of unknown aetiology characterized by chronic non-
specific inflammation of the retroperitoneum. The aim of this
study is to describe, for the first time, the features of Spanish
patients with IRPF. In this retrospective study, a clinical de-
scription was performed to examine the histopathological
features, radiologic findings, laboratory data and treatment
of a cohort of 24 IRPF Spanish patients who were admitted
to Vall d’Hebron Hospital in Barcelona (Spain) between 1982
and 2009. Patients with secondary retroperitoneal fibrosis
were excluded. Nineteen patients (79.1 %) were male, where-
as 5 were female. The mean age at diagnosis was 51.8+
16.4 years. Pain (79.1 %) and hydronephrosis (70.8 %) were
the most common clinical manifestations. Abdominal com-
puted tomography and ultrasonography were performed on all
cases. Acute-phase reactants were elevated in most patients.
Thirteen surgical biopsies were performed, and all were
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consistent with retroperitoneal fibrosis. Steroid therapy was
given in 19 cases, and eight patients (42.1 %) required urethral
catheterisation. Chronic renal failure (CRF) rate after 2 years
of follow-up was 42.8 %, more frequently in patients with
higher serum creatinine at diagnosis. IRPF in Spain is a rare
condition affecting mainly middle-aged males, with pain and
hydronephrosis as the most frequent manifestations. Steroids
are the mainstay treatment, and CRF is the main sequel. An
earlier diagnosis and uniform treatment protocols could
prompt lower CRF rates.

Keywords Corticosteroids - Hydronephrosis - Idiopathic
retroperitoneal fibrosis - Renal failure

Introduction

Retroperitoneal fibrosis (RPF) does not identify a single
disease entity but rather includes a wide spectrum of dis-
eases that may or may not have known causes. Although the
disease is rare (to date, less than 1,000 cases have been
reported), there is no ethnic predilection. Most (>70 %)
cases are thought to be idiopathic, and the remainder occurs
in association with inflammatory disorders, malignancies or
medications. Idiopathic RPF is thought to be related to
autoimmune processes or vasculitis. It is mandatory to dif-
ferentiate the idiopathic from the secondary form of the
disease, because the treatment differs substantially. Second-
ary RPF is associated with the use of certain medications
(methysergide, ergotic alkaloids, and dopamine agonists),
primary retroperitoneal cancer (lymphoma, sarcoma), retro-
peritoneal metastatic disease (carcinoid, various carcino-
mas), trauma, radiotherapy, major abdominal surgery and
infections [1-3]. In addition, RPF may develop in the setting
of a systemic disorder characterized by fibrosis in other
organs such as autoimmune thyroiditis, autoimmune
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pancreatitis and systemic lupus erythematosus [4—6]. On the
other hand, in a subset of patients, idiopathic retroperitoneal
fibrosis (IRPF) arises in the context of a systemic sclerosing
disorder together with sclerosing (autoimmune) pancreatitis,
mediastinal fibrosis, pseudotumour of the orbit, Rieddel's thy-
roiditis, chronic sialoadenitis or sclerosing cholangitis. Such
condition has been named multifocal fibrosclerosis [6—8].

We carried out a descriptive study, based on a retrospec-
tive case series, to determine the clinicopathological char-
acteristics of IRPF and to review treatment and outcomes.

Patients and methods
Patient selection

A total of 24 cases were selected from the general archive of
the Vall d’Hebron Hospital in Barcelona, Spain, correspond-
ing to the period between 1982 and 2009, using the term
“retroperitoneal fibrosis” in the digital database. Medical
records were included in a database. The study was ap-
proved by the ethical committee.

Distribution by sex was 19 males (79.2 %) and 5 females
(20.8 %) with an average age at diagnosis of 51.8+
16.4 years (mean + SD). The 13 surgical biopsies were
recovered from the Pathology Department, with the rest of
the patients being diagnosed by clinical and radiological
criteria. Fine needle aspiration cytological samples were
discarded due to lack of comparability with biopsies. Diag-
nosis of IRPF was based on the typical clinics and the
demonstration of characteristic retroperitoneal mass or uri-
nary tract impairment by ultrasonography, computed tomog-
raphy (CT) scanning and, in some cases, magnetic
resonance imaging (MRI). Any secondary causes were ex-
cluded. Retroperitoneal biopsies, surgical or with fine nee-
dle puncture aspiration, were performed in patients who
required urinary interventionism or in atypical presenta-
tions. Patients with concurrent malignancy or malignancy
appearance during follow-up, as well as all those who met
any secondary RPF criteria, were excluded for the study.

Data collection

For each patient, the following data were recorded: demo-
graphic and clinical features, and laboratory and immuno-
logic parameters at the time of diagnosis, treatment and
outcome. Demographic data included: sex, race, age at
diagnosis, time elapsed from onset of symptoms to diagno-
sis and iconographic tests. Clinical features were divided
into three subsets: pain (including lumbar or flank pain),
constitutional symptoms (including fever, malaise and
weight loss) and vascular structure compromise (including
testicular pain, varicocele, hydrocele, claudication, oedema

@ Springer

and deep vein thrombosis). The presence of hydronephrosis
was assessed by at least one of the imaging tests.

Laboratory parameters included erythrocyte sedimenta-
tion rate (ESR), fibrinogen, C-reactive protein (CRP), serum
alpha-2-globulinemia (in percent), serum gamma-
globulinemia (in percent), antinuclear antibodies (ANA)
and serum creatinine and urea levels. Treatment description
included corticosteroid maximum dose and duration, dura-
tion of corticosteroid tapering, use of corticosteroid—
mycophenolate—mofetil mixed treatment, use of tamoxifen,
surgical treatment, use of ureteral double-J catheters and use
of percutaneous nephrostomy. Pathologic data included per-
formance of open biopsy. Only surgical specimens were
used in order to obtain optimal samples.

Radiological diagnosis

Performance of imaging studies (ultrasonography, CT scan-
ning and MRI) was reviewed. Presence of hydronephrosis was
noted. Images were evaluated by an independent senior radi-
ologist. The type of study (abdominal and pelvic CT and MRI,
CT urography, or excretory urography), location of primary
mass (periureteral, periaortic, both or other), presence or ab-
sence of hydronephrosis and renal atrophy at baseline were
collected. Since it is a retrospective study, the periodicity in
which radiological tests were performed was not in accor-
dance with any protocol. Pathology reports were reviewed
and the following data abstracted: method of biopsy (CT
guided or surgical), location, presence of fibrosis with inflam-
matory infiltrate and immunostaining (if performed).

Pathological diagnosis

Sections were stained with haematoxylin and eosin as well as
for Masson's trichrome. Three high-power fields (hpf) at x200
(x10 eyepiece and %20 lens) for each specimen were com-
pared. Slides were re-evaluated by two independent patholo-
gists, and discordant cases were re-evaluated. Image
processing was performed using Soft Imaging System Cell-
B (Olympus, Spain).

Treatment and evolution

Medical treatment with glucocorticoids, mycophenolate—
mofetil and tamoxifen was documented. Urological manage-
ment was evaluated based on the need for open surgery inter-
vention (ureterolysis and ureteral intraperitonealization with
mass resection) or urological derivation with ureteral double-
J catheter or percutaneous nephrostomy. Evolution was con-
sidered based on the period of time after starting treatment. It
was checked after 1, 2 and more than 2 years, in order to see
both effect of treatment and incidence of chronic renal damage.
Evolution was considered “good” when renal function got
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better or normalised and a total remission of symptoms was
observed. Complications due to the techniques performed were
not considered. On the other hand, the lack of improvement or
presence of chronic renal failure (CRF), as well as relapses of
the disease, was considered as a “bad” evolution.

Statistical analysis

Descriptive statistics were performed with the SAS/STAT"
(v9.2, NC, USA) statistical software pack. Continuous vari-
ables with a normal distribution were expressed as mean =+
SD. Qualitative variables were expressed as percentages.

Results
Demographical data

Nineteen patients were male, which resulted in a male-to-
female frequency of 19:5. Except for a North-African sub-
ject, all other patients were of Caucasian race/ethnicity.
Mean age at diagnosis was 51.8+16.4 years. Mean = SD
time elapsed from onset of symptoms to diagnosis was 5.2+
5.13 months. Evaluation of radiological findings at diagno-
sis revealed that ultrasonography and CT scanning were
performed in all cases, while abdominal and pelvic MRI
was only done in seven cases (29.1 %).

Clinical features and laboratory parameters

Nineteen patients (79.1 %) presented pain, 9 (37.5 %) con-
stitutional syndrome, 8 (33.3 %) vascular structure compro-
mise and 17 (70.8 %) hydronephrosis. Laboratory tests
(which are described according to the findings on medical
history available) showed that ESR was elevated in 16 of 18
cases in which it was available (94.1 %), with a median
value of 72.7+37.5 mm/h; CRP was determined in only four
patients, being elevated in all of them; 14 out of 21 patients
(63.6 %) presented an abnormal renal function at diagnosis,
with serum creatinine values of 5.6+4.7 mg/dL and serum
urea levels of 80.0+57.9 mg/dL. Other determinations were
fibrinogen levels in 14 patients (elevated in 85.7 %), alpha-
2-globulinemia in 11 cases (elevated in 45.4 %) and y-
globulinemia in 12 patients (raised levels in 41.6 %). ANA
were positive in one case out of seven determinations.

Histological examination

Histopathological features of the studied patients are shown
in Fig. 1. Histological specimens were obtained by 13
surgically retrieved interventions and 4 fine needle puncture
aspirations. We examined the following histological features
in the 13 biopsies: plasma cell infiltration [more than 10 per

hpf], neutrophilic infiltration (more than 10 per hpf), eosin-
ophilic infiltration (more than 5 per hpf), lymphoid follicles
with a germinal centre, obliterative phlebitis, granuloma and
presence of multinucleated giant cells. All patients fulfilled
pathological diagnostic criteria for IRPF.

Treatment and evolution

Evolution results are described in Table 1.

Focusing on treatment, 19 (79.1 %) of the individuals
received medical treatment only with corticosteroids, with
an initial mean dosage of 52.8 mg/day for an average time of
1.1 months. Time for median dose tapering was 25.3 months.
Three patients kept an indefinite 5-mg/day and one a 4-
mg/day steroid dose. Within this medical treatment group,
eight patients (42.1 %) required urological catheterisation,
while six (31.5 %) required surgical ureterolysis and
uretheral intraperitonealization. During the first year, 13
(86.6 %) of 15 patients available had a satisfactory outcome
(good outcome category). Two patients were lost in follow-
up, with one of them being recovered during the second
year. Two patients with initial good evolution died of con-
comitant pathologies. Seven out of the 14 patients remaining
(50 %) presented a “good evolution”.

After 2 years, CRF was observed in six patients (42.8 %),
with an average serum creatinine at diagnosis of 5.1 mg/dL,
while average serum creatinine at diagnosis for patients
without CRF after 2 years was 2.63 mg/dL.

Long-term follow-up showed frequent relapses in one pa-
tient, who had a corticosteroid-dependent disease. No patient
presented malignancy. Regarding the rest of the patients, cor-
ticosteroid treatment was started in an individual with a good
initial response, but he abandoned the therapy. After 3 months,
he reconsulted due to pain, and tamoxifen 10 mg/day was
initiated indefinitely with a successful follow-up. Two patients
received simultaneously corticosteroids 60 mg/day and
mycophenolate—mofetil 1.440 mg/day for a month. After that,
corticosteroids were progressively tapered down, and the same
immunosuppressor dose was maintained (both still carry a
double-J catheter). The first subject was in his second year of
treatment with a good evolution, and the second had completed
only 1 year, presenting catheter obstruction and multiple py-
elonephritis, although the disease was stable. Two patients
underwent surgery alone, with an initial good response, but
later, both required urinary catheterization, developed multiple
urinary infections and chronic renal failure and one of them
required periodic haemodialysis.

Discussion

Until few years ago, IRPF has remained as a little known
entity, and across the literature, only a few series have
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Fig. 1 Microscopic samples of idiopathic retroperitoneal fibrosis. a
Tissues from a retroperitoneal mass sample stained with haematoxylin
and eosin at x200. Diffuse chronic inflammatory infiltrate composed

offered some evidence [9-13] (conditioned by the small
incidence and prevalence [14]) about the clinical features
and the treatment. In this work, we describe a retrospective
series of patients from a single tertiary care hospital in
Spain. One of the strong points of our study is the strict
case selection, in order to avoid secondary causes of RPF,
including other associated autoimmune diseases, to give an
accurate description of real IRPF patients.

We found a male/female ratio of 5:1, with mean age at
diagnosis of 52.5 years and mean time elapsed from onset of
symptoms to diagnosis of 5.2 months. This lag could be
justified by the insidious clinical start of the disease that
usually makes more difficult the diagnosis, unless uraemia
or other more severe conditions lead to complementary
exams. In the clinical and radiological sphere, the most
frequent events were pain (79.1 %) and hydronephrosis
(70.8 %). Main laboratory findings showed a pre-eminent
elevation of ESR (94.1 %) and the presence of abnormal
renal function (63.6 %) represented by alterations in serum
urea and creatinine. This is explained by the usual presence
of a mass pressing the urethral tracts, although in some
cases, the fibrous process may be in other parts, such as
next to the hepatic hilum in one of our patients. The pres-
ence of elevation of acute-phase reactants, anti-oxLDL an-
tibodies [15], an increased presence of antinuclear
autoantibodies and vasculitic signs in pathologic samples
would suggest the presence of an underlying immunologic

mainly of plasmatic and mononuclear cells. b Tissues from a retroper-
itoneal mass sample stained with Masson's trichrome at x200. Diffuse
inflammatory infiltrate with many thick collagen bundles

disorder. Even more, some reports suggest to include the
IRPF inside the spectrum of vasculitis [16—18].

Regarding medical therapy, in this retrospective series, cor-
ticosteroid treatment was the first-line option, although it had to
be combined with urological derivation almost in half of cases
and a surgical approach was needed in almost a third. As other
authors [19, 20], we propose a high initial dosing of approxi-
mately 1 mg/kg/day for 1 month and progressively tapering
dosage, with an overall time of treatment of 24 months.

The outcome for the corticosteroid group at the first and
second year was 86.6 and 50 % “good evolution”, respective-
ly, with a final RCF rate of 42.8 %. Serum creatinine mean
value at diagnosis in subjects who developed a RCF at 2 years
versus those who did not was nearby double, which may be
explained by a more severe disease at diagnosis and an asso-
ciated worse prognosis. Early diagnosis and treatment, as well
as more uniform treatment criteria, could lower RCF rates. A
strict and careful follow-up seems to be mandatory, having in
mind the worsening of evolution results from the first year to
the second obtained in our study.

Our experience with mycophenolate-mofetil and tamoxi-
fen, although limited, is satisfactory. Recently, a controlled
trial showed that patients treated with corticosteroids showed
less relapses than those treated with tamoxifen [21]. Immuno-
suppressants may be reserved for resistant cases. Two patients
who only underwent surgery showed worse results, which
leads us to not recommend this treatment option alone.

Table 1 Evolution of patients with idiopathic retroperitoneal fibrosis with corticosteroid-only treatment

Evolution time  “Good evolution”  “Bad evolution” No data  Surgery = Double-J catheterisation ~ Renal failure ~ Relapse  Total
Ist year 13 (86.6) 2 (13.3) 2 6 (35.3) 7 (41.7) 9 (60 %)* 1 17
2nd year 7 (53.8) 5(38.4) 4 0 0 5 (38.4)° 1 13
>2 years 12 (70.5) 5(29.4) 0 0 0 5(29.4)° 1 17

N (in percent)
# Acute renal failure at diagnosis
® Chronic renal failure
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In conclusion, this study revealed no major differences
between Spanish IRPF patients and the previously epidemio-
logical and clinical data found in the literature. Secondary RPF-
related causes should be screened before diagnosis due to
therapeutic and prognosis implications. The main complication
appeared to be RCF, and the first-line treatment was corticoste-
roid therapy combined with urological catheterisation if need-
ed. Immunosuppressant drugs should be considered a second-
line therapy. Early recognition and treatment of this condition
could reduce RCF rates. Larger prospective cohort studies are
needed to elucidate the pathophysiologic features, manifesta-
tions, management and outcomes of the IRPF.
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Sir,

Idiopathic retroperitoneal fibrosis (IRPF) is a rare condi-
tion of unknown aetiology characterized by chronic non-
specific inflammation of the retroperitoneum and has been
linked to the IgG4-related disease [1, 2]. We carried out
a descriptive study, based on a retrospective case series
to assess whether IgG4 was present or not in a cohort of
Spanish patients with IRPF.

A total of 24 cases with IRPF were selected from the
general archive of the Vall d’h ebron h ospital in Barcelona,
Spain, corresponding to the period between 1982 and 2009.
Medical records were included in a database [3].
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Sections were stained with haematoxylin and eosin as
well as for Masson’s trichrome. Immunostaining for 1gG4
was performed on 4-pm-thick paraffin-embedded human
surgical biopsy sections using as the primary antibody
a mouse anti-human IgG4 monoclonal antibody (clone
MCO11, t he Binding Site, Birmingham, UK). Sections
were also immunostained for anti-CD4 (clone 4B12, Mas-
ter Diagnostica, Granada, Spain; commercial pre-concen-
trated dilution 1:2) and anti-CD8 (clone C8/144B, Dako
Cytomation, Glostrup, Denmark; dilution 1:50) antibod-
ies using an autostainer (Bond-Max Leica, Wetzlar, Ger-
many). Immunohistochemistry slides were evaluated
by two independent pathologists; discordant cases were
re-evaluated. IgG4-positive plasmacytes were counted
in 3 different high-power fields (h PF) at 400x for each
specimen in the most prominently inflamed areas, and
the results were compared. t he stained cell recount was
performed using Soft Imagin System Cell-B (Olympus,
Spain).

Nineteen patients were male. All patients were of
Caucasian race/ethnicity except a North African sub-
ject. Mean =+ standard deviation age at diagnosis was
51.8 £ 16.4 years. Mean time elapsed from onset of
symptoms to diagnosis was 5.2 + 5.13 months. h isto-
pathological features of the studied patients are shown in
table 1 and Fig. 1. t hirteen surgical biopsies were recov-
ered. All patients presented 2 or more of the character-
istic pathological features proposed by Deshpande et al.
[4] (lymphoplasmacytic infiltrate, storiform fibrosis and
obliterative phlebitis). [gG4-positive immunostaining was
found in 8 individuals (61.5 %), but only 3 patients pre-
sented >30 IgG4 plasma cells/h PF x 400 (mean 45.4;
range 37.2-65.5). t he other 10 subjects showed <30 IgG4
plasma cells/h PF x 400 (mean 3.8; range 0-29.8). Only
three patients fulfilled the requests for histological highly
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suggestive 1gG4-related disease. t he CD4/CD8 quotient
was >1 among all the patients.

t o our knowledge, no studies regarding IgG4 and IRPF
have been conducted in a Spanish cohort. Nearby 2/3 of the
available biopsy samples had positive staining for [gG4, but
<1/4 of the patients fulfilled IgG4-related retroperitoneal
fibrosis criteria. t his lower prevalence may be explained

Table 1 h istopathologic features of idiopathic retroperitoneal fibr -
sis samples separated according to IgG4/total 1gG ratio

Pathologic findin 1gG4/total 1gG 1gG4/total 1gG
ratio >40 % ratio <40 %
N (%) N (%)

Lymphoplasmacytic infiltrat 3/3 (100) 9/9 (100)

Storiform fibrosi 3/3 (100) 9/9 (100)

Obliterative phlebitis 2/3 (66.6) 5/9 (55.5)

t issue eosinophilia 2/3 (66.6) 4/9 (44.4)

Note that there is one missing patient because there was not enough
biopsy sample to perform IgG staining. h e presented an 1gG4/h PF
count of 30 cells, lymphoplasmacytic infiltrate, storiform fibrosis and
obliterative phlebitis

by two facts. First, [gG4-related pathology has been more
commonly described in Asian patients [2—5], and most of
the few studies published on IgG4-related retroperitoneal
fibrosis are based on this race or ethnicity has not been
reported [6]. A lower incidence of this condition in e uro-
pean patients, like in type 1 and 2 autoimmune pancreati-
tis [7], may explain these differences and match the 29 %
found by Vaglio et al. [8]. Second, pathological findings,
excluding IgG4 determinations, had similar frequencies in
both IgG4-related IRPF and non-IgG4-related IRPF. Also,
the denser the IgG4 infiltrate was found, the less fibrosis
was found and vice versa, as it has already been described.
In our series, four patients (30.7 %) who presented an IgG4
plasmatic cell count between 1 and 29 showed milder lym-
phoplasmacytic infiltrates and predominant fibrosis. t his
could support a more or less “burnt” stage of the 1gG4-
related disease. Otherwise, these shared pathological fin -
ings generate uncertainty in order to affirm whether they
belong to a common disease or there are two differenti-
ated diseases. Obliterative phlebitis and tissue eosinophilia
were found more frequently in IgG4-related retroperitoneal
fibrosis samples, li e in other studies.

Fig. 1 Microscopic samples of idiopathic retroperitoneal fibrosis. a
tissues from a retroperitoneal mass sample stained with Masson’s
trichrome at x200 (a). Diffuse inflammatory infiltrate with many
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Due to the retrospective character of this study, unavail-
ability of serum IgG4 levels and IgG plasma cell quantifi-
cation were important limiting factors.

In conclusion, we demonstrated the IgG4 involvement in
Spanish patients with IRPF, but in a lower percentage than
other series. Further prospective studies are needed in order
to clarify whether IRPF with and without IgG4 are or not
the same disease, as well as the prevalence of IgG4-related
retroperitoneal fibrosis in di ferent regions.
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Article history: IgG4-related disease (IgG4-RD) is a rare autoimmune fibrosing disorder. In this review we aim to describe and
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were released. These observational studies were published between 2012 and 2015. Patients were included using
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1. Introduction

IgG4-related disease (IgG4-RD) is a fibro-inflammatory disorder re-
cently described, clinically characterized by the presence of a sclerosing
pseudotumor with locally expansive behavior and with typical histolog-
ical features. IgG4-RD pathogenesis is currently hypothesized to be an
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Department, Hospital Vall d'Hebron, Passeig Vall d'Hebron 119-129, PC 08035
Barcelona, Spain.

E-mail address: ferranmartinezvalle@gmail.com (F. Martinez-Valle).
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1568-9972/© 2016 Elsevier B.V. All rights reserved.

interaction between the acquired immune system and the innate im-
mune system [1]. Moreover, its histopathological characteristics are
the basis for the diagnosis. They include lymphoplasmacytic infiltrates,
storiform fibrosis, and obliterative phlebitis in the context of significant
IgG4 4 plasma cell infiltrates [2].

In 2001, the presence of elevated IgG4 levels in the serum of patients
affected with type 1 autoimmune pancreatitis [3], nowadays also
named IgG4-related pancreatitis, was described. The fact that patholog-
ical studies identified similar lesions in other organs [4,5] led to the pro-
posal of a separated entity in 2008 that was designated as IgG4 positive
multiorgan lymphoproliferative syndrome [6]. That entity included
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many previously recognized conditions that affected single organs, like
Mikuliczs' disease, Riedels' tiroiditis or Ormonds' disease. All of them
shared histopathological findings: infiltration by IgG4 + plasma cells
as well as storiform fibrosis or sclerosis of the tissues.

The first diagnostic consensus was established in 2009 by Japanese
experts [6]. Since then, many case reports and short series, with a myr-
iad of inclusion criteria, have been reported. For this reason, in 2012 an
international consensus determined the current IgG4-RD diagnostic
criteria, based on pathologic characteristics, leaving IgG4 serum eleva-
tion as a complementary finding [2].

Seventy-four percent of the 3482 cases reported in the literature are
Japanese [7]. In Japan, the estimated prevalence and incidence of new
cases of IgG4-RD is 6 and 0.28-1.08 cases per 100,000 inhabitants, re-
spectively. Thus, in this country between 336 and 1300 new patients
are diagnosed every year [8]. To date, as well as other diseases that are
geographically restricted such as Behget's syndrome, it is not clear
whether the disease is more common in Japan or if this phenomenon
is related to the fact that this entity was first described there. Currently,
six studies reporting cohorts of patients from different origins have
been published. Despite the problem that their inclusion criteria did
not always met the Consensus of 2012, these studies provide a wide
snapshot of the disease, independently of the ethnic background of
the subjects.

The aim of this article is to provide a scope of the differences and
similarities between the most recent cohorts of patients with IgG4-RD.

2. Cohort selection and methods

We reviewed five cohorts of patients (Table 1) recently reported in
the literature, including 450 individuals, and compared their epidemiol-
ogy, clinical manifestations, laboratory findings, treatment, and
evolution.

The largest cohort is the one from Japan, with 235 patients [9]. Eight
general hospitals, from the Hukuriku region, with 260 to 800 beds each
and providing healthcare to a population of approximately 3 million,
were included in the study. The other Asiatic cohort was a single-
center Chinese study [10], including 118 patients recruited during
seventeen months in Peking.

Another cohort came from the United States of America (USA) [11].
This cohort included 125 subjects that had been evaluated in the Center
for IgG4-RD, located at the Massachusetts General Hospital and depend-
ing on the Division of Rheumatology, Allergy and Immunology. Al-
though it was the second largest published cohort, the ethnicity of the

Table 1
Characteristics of the IgG4-related disease cohorts in the literature.

individuals included was heterogeneous. The most important group,
the Caucasians, represented 76% of the subjects, followed by Asians
and Hispanics (6.4% each), African-Americans (5.6%), and South-
Asians and Arabs (2.4% each).

The three European cohorts corresponded to three neighbouring
countries. In February 2009 the French National Society of Internal Med-
icine created a multicenter registry, collecting patients until October
2010 [12]. This nationwide register recruited 25 patients, most of
them from Internal Medicine Services, but also from nephrologists,
rheumatologists, and gastroenterologists. The Spanish registry was cre-
ated in November 2013, in the setting of the Spanish Society of Internal
Medicine (SEMI) and its Group of Autoimmune Diseases (GEAS) [13]. In
that registry, 14 medical centers across Spain sent eligible patients for
the study, and 55 patients were included. Finally, the Italian study [14]
included 41 patients from a single tertiary care center in Milano, recruit-
ed from November 2007 to March 2015.

Despite great source of information that the 6 different cohorts from
distinct geographical origins suppose, it is important to keep in mind
that the inclusion criteria between them were heterogeneous. The
Japanese study used two inclusion criteria. First, histology-proven
IgG4-RD meeting the IgG4-RD Pathology Consensus Statements [2].
The second inclusion criterion was to have type 1 Autoimmune
Pancreatitis (AIP), based on the International Consensus Diagnostic
Criteria (the category of “definitive” type 1 AIP) [15]. The diagnosis of
type 1 AIP does not always require histological confirmation. In order
to have a definite diagnosis of type 1 AIP the presence of typical imaging
findings and serum IgG4 elevation >135 mg/dL is mandatory. In the
Japanese cohort up to 61% (143 subjects) of the patients were diagnosed
with definite type 1 AIP based on the International Diagnostic Criteria,
without histopathologic examination.

Both French and Chinese cohorts were based on the presence of ele-
vated IgG4 in serum, defining as a “definite diagnosis” only if patients
had high IgG4 levels in serum [16]. It is important to note that in the
case of the Chinese cohort, only 68 out of 118 patients underwent tissue
sampling (57.6%), and 45 patients (38.1%) had type 1 AIP. Also, in the
Chinese cohort, following the 2011 comprehensive criteria, up to
43.2% of the individuals (51 patients) were diagnosed with “possible
disease” (organ enlargement, mass, nodular lesions or organ dysfunc-
tion, with presence of high levels of serum 1gG4), 54.2% (64 patients)
had “definite disease” (the previous criteria plus histological confirma-
tion), and only 2.5% (3 patients) had “probable disease” (organ enlarge-
ment plus histological confirmation). Up to 97.5% of patients in that
cohort had high levels of [gG4 in serum. On the other hand, the French

Campochiaro et al. [14] Ebbo et al. [12] Fernandez-Codina et al. [13] Inoue et al. [9] Linet al.[10] Wallace et al. [11]
Localization Italy France Spain Japan China USA?
Number of patients (N) 41 25 55 235 118 125
Age at diagnosis (yrs) 62 58 56 67 53.1 50.3
Male:female ratio 1.9:1 2.6:1 3:1 4:1 2.3:1 1.6:1
Associated diseases 30% atopy 20% 16.4% Allergy 61.8% allergy IgE elevation and
24% allergy frequent eosinophilia
Diagnostic criteria Mixed Comprehensive Consensus Consensus Comprehensive Consensus
Systemic involvement  41% 88% 47% 58% 78% 62%
(%)
Main organs involved  Pancreas, Lymph nodes, Retroperitoneum, orbital Pancreas Lymph nodes, salivary Submandibular
retroperitoneum pancreas pseudotumor glands glands, lymph
nodes
Rituximab (N) 1 3 3 0 0 7
DMARD:s (%) 41% 48% 34.5% 0 60.1% 36.8%
18G4 > 135 mg/dL (%)  73% 100% NAP 88% 97.5% 51.4%
Relapse (%) 49° NAP 38.5% 24% NAP 63%
Response to treatment  55% complete 90% 46.2% complete 100% “the majority” NAP

(%) 45% partial

50% partial

DMARD:s: Disease-modifying antirheumatic drugs.
¢ USA: United States of America.
b NA: Not applicable.
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study was the first ever reported cohort, in 2009. For this reason, the in-
clusion criteria were established before the 2012 Consensus, and they
only considered those patients with elevated IgG4 in serum. Neverthe-
less, neither the IgG4 + plasma cell count per high power field, nor
the IgG4 +/1gG ratio were considered in the inclusion criteria.

Both USA and Spanish series were based on the clinicopathological
correlation. All patients included met the 2012 consensus. Finally, the
Italian cohort divided patients into two categories. On one side, definite
diagnosis was considered in those subjects that met the consensus path-
ological criteria (a), with >135 mg/dL serum IgG4 (b), or presenting
clinical/radiological findings suggestive of swelling or masses (c). On
the other side, possible diagnosis was considered among those who
lacked of conclusive pathological examinations or when biopsies were
not available, but fulfilled b and c criteria.

In summary, 3 over 6 cohorts (France, USA and Spain) were the re-
sult of nationwide registries. The other three studies were restricted to
smaller areas.

3. Patient demographics

According to the data provided by the different cohorts, the majority
of patients affected with the disease were males, with a male-female
ratio that ranged from 1.6:1 in the North-American cohort to 4:1 in
the Japanese cohort. However, this high prevalence of male patients in
the Japanese group could be explained by their high proportion of pa-
tients with type 1 AIP. It is well known that type 1 AIP has a male pre-
dominance, with a male-female ratio of 3-4:1 [16].

The median age of the affected individuals was nearby the sixth de-
cade of life, being the North American the youngest cohort (50.3 years)
and the Japanese the oldest (67 years), but including patients from 12 to
86 years of age.

The presence of delays in the diagnosis of [gG4-RD was not assessed
in all the studies. In the French cohort, the mean time to diagnosis, cor-
responding to the delay between the first symptoms and the discovery
of elevated IgG4 blood levels or typical histologic findings was 3.8 years,
with one case reaching 18 years of delay. In the Chinese group, the me-
dian disease duration prior to enrolment in their prospective cohort was
26.8 months, whereas in the US cohort, the median disease duration
was 5.2 & 8.5 years (similar between newly and previously diagnosed
patients). This delay could be explained by the fact that this is a relative-
ly new entity, and many physicians could be unaware of this disease.
Otherwise, it is known that some forms of organ involvement, like
IgG4-related retroperitoneal fibrosis, can pass unnoticed for months
until the first symptoms arise. One interesting point was that in the
Japanese cohort up to 30% of the subjects (70 patients) were incidental-
ly diagnosed with IgG4-RD during routine medical check-ups or surveil-
lance due to other diseases. In such cases it was difficult to ascertain the
time of disease prior to the diagnosis.

4. Clinical features

There are several manifestations linked with IgG4-RD. The most
commonly reported in all series were those related to the mass effect
of pseudotumors against organs or other adjacent structures (i.e. ob-
structive jaundice due to pancreatic enlargement), followed by organ
insufficiency due to massive damage (i.e. pancreatic insufficiency, or
palate destruction), nonspecific abdominal or lumbar pain ( pancreatitis,
retroperitoneal fibrosis), and systemic symptoms like asthenia, malaise,
fever or weight loss.

In all cohorts, the most frequently involved organs were lymph nodes,
submandibular and lacrimal glands, pancreas and retroperitoneum.

It seems that [gG4-RD tends to involve multiple organs. In all the co-
horts, a great number of patients were reported to have two or more or-
gans affected, with a variable proportion between 41% and 88%. It was a
constant feature that patients with systemic disease tended to have

higher levels of IgG4 in serum than patients with a single organ
involved.

There could be slight differences related to organ involvement be-
tween males and females [9,11]. Males presented more frequently pan-
creatitis and periaortitis, while females were prone to present
sialadenitis and dacryoadenitis.

Wallace et al. [11] described disease patterns depending on the or-
gans involved. They differentiated between those subjects with intersti-
tial nephritis, lymphadenopathy, and retroperitoneal fibrosis. Patients
with kidney disease were likely to present with hypocomplementemia
and higher levels of serum IgG4 than patients with retroperitoneal fi-
brosis. Indeed, both clinical manifestations were seldom observed in
the same patients. Such differences in clinical and analytical items
raise the question whether if there could be distinct pathogenic
pathways.

A constant issue among the cohorts was that they all had a great
number of patients that developed almost one area of IgG4 infiltration
in the head (lachrymal and salivary glands, orbital pseudotumor,
extraocular muscles, maxillary sinuses, and pachymeninges) [13]. The
tropism of IgG4-RD for the head is currently unexplained. An active
search for new lesions in this area is warranted at diagnosis and during
follow-up because of the systemic nature of [gG4-RD.

5. Laboratory findings

The prevalence of high IgG4 levels in serum differed between the se-
ries, depending on the inclusion criteria. In the case of the comprehen-
sive criteria [16] (Chinese and French cohorts), it was mandatory for
all the individuals to have elevated levels of IgG4 in serum in order to
be included. In contrast, following the 2012 consensus [2], the presence
of high levels of I[gG4 in serum was not determinant to consider a defi-
nite diagnosis of IgG4-RD, as it happened in the USA and Spanish co-
horts, where serum IgG4 positivity was nearby 50%. The proportion of
patients with elevated IgG4 levels also depended on the number of pa-
tients enrolled that were diagnosed with type 1 AIP. As a diagnostic
criteria for type 1 AIP, elevation of IgG4 in serum may be overrepresent-
ed in the Japanese cohort due to the high number of patients with this
disease.

Besides from IgG4, other IgG4-RD serum markers have been evaluat-
ed. The determination of oligoclonal populations of IgG4 + plasmablasts
could be a biomarker for diagnosis and for treatment response assess-
ment [17], but data at the moment is scarce.

6. Treatment and evolution

Most of the patients from the six cohorts received treatment with
glucocorticoids. Data is consistent with the idea that glucocorticoids
are the first step of treatment of IgG4-RD, with good initial response.
However there are some important points that one must keep in
mind. The first one is the high rate of relapses. The frequency of relapses
was between 24 and 63% among all the series. These relapses were lo-
cated in the same place than the first time they developed IgG4-RD or
in new locations.

The other key fact was the high rate of incomplete responses to
treatment. Non-responders were most likely to receive glucocorticoid-
sparing agents. In the Japanese cohort, all patients went into clinical re-
mission with glucocorticoids, for that reason no patients in this cohort
received disease modifying anti-rheumatic drugs (DMARDs). In the
other cohorts, the rate of use DMARDs ranged between 60% [10] and
34.5% [13]. The most frequently prescribed DMARDs were azathioprine
and methotrexate. However, there is very little evidence about the real
clinical utility of such therapy [18]. Indeed, Wallace et al. pointed that all
patients treated in their cohort with steroid-sparing agents
discontinued them due to lack of response. Rituximab was used in 13
patients (7 in the US cohort and 3 patients each in the Spanish and in
the French cohorts), apparently with success.
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However, to evaluate the response to the treatment is important to
emphasize that lesions with a longer time of evolution will unlikely re-
spond to drugs because of a predominant fibrotic component. Such fi-
brotic component may prevent the drugs to interfere in the
inflammatory chain that ends in diffuse fibrosis with scarce cellularity.
For that reason, an early diagnosis is mandatory in order to obtain better
responses to treatment.

Patients that underwent surgery were mostly at the diagnosis stage,
probably in order to elucidate if there was an underlying malignant dis-
ease. It seems that the surgical option does not have an important role as
a first stage therapeutic option in this entity.

7. Discussion

IgG4-RD is an entity that was described few years ago (less than a
decade) but, since then, many publications have been reporting clinical
characteristics, laboratory findings, treatment options, evolution, and
even some pathogenic mechanisms [19-22]. Initially, most patients
were natural from Japan, a fact that raised the suspicion that genetic
background could play an important role in the pathogenesis. In recent
years, diverse cohorts of patients from distinct origins have been report-
ed, providing more insights in the disease, but many issues still remain
unclear.

Even the important advance that such reports represent, it is neces-
sary to provide more tools for the management of the disease, to vali-
date some that have already been developed such as the IgG4
Responder Index [23], or to achieve an international consensus in issues
like response, relapse, or even the establishment of a diagnostic proto-
col. These agreements in basic definitions could make easier the inter-
pretation of the results of further descriptive studies, trials focused on
treatment and response, and consequently the daily clinical care of the
patients.

Currently, the role of IgG4 on the pathogenesis of the disease it is not
clear, nevertheless almost 50% of patients had normal levels of this im-
munoglobulin. Moreover, multiple non-IgG4-RD conditions have been
associated with elevated levels of [gG4 in serum, leading to a poor spec-
ificity and a low positive predictive value for this test. Carruthers et al.
[24] described a sensitivity of 90%, a specificity of 60%, a negative predic-
tive value of 96%, and a positive predictive value of only 34% for I[gG4 de-
termination in serum. Clinicians should be aware that IgG4 serum levels
are not necessary for a diagnosis of certainty.

On one hand, apart from those patients with type 1 AIP, histo-
pathological examination is mandatory in order to establish a defi-
nite diagnosis of IgG4-RD. Obtaining a tissue sample is compulsory.
On the other hand, since in some cases diagnosis can be significantly
delayed, it is important to assess the degree of activity of the lesion
because chronic lesions can have worse response to treatment. It
is necessary to validate the IgG4 responder index [23] or to
develop new response assessment tools. In that sense, some groups
highlighted the importance to perform a positron emission tomogra-
phy/computerized tomography (PET/CT) in order to evaluate the ex-
tension, activity, and follow-up of the disease [25], what may be
incorporated to those responder indexes. As reported in all six co-
horts, IgG4-RD has a good response to the treatment with glucocor-
ticoids, but treatment with DMARDs may be required in some
cases. In such cases, there is no solid evidence about which immuno-
suppressant may be better, but more recent data suggest that thera-
py with Rituximab could be very effective [26].

As in other rare diseases, it is mandatory to establish an interna-
tional cooperative network in order to advance in the knowledge of
IgG4-RD.

8. Conclusions

IgG4-RD is a rare autoimmune disease that was described in the
early 2000s. At the time being, the trigger of the immunological chain-

reaction remains unknown. Knowledge related to this disease has im-
proved in recent years, mainly due to cooperative series including
large amounts of patients. The current diagnostic criteria date from
the 2012 International Consensus and are based on pathological find-
ings. IgG4 serum determination have been excluded from these criteria
as a main item because of its low specificity. Six large cohorts have de-
scribed the disease characteristics worldwide but with different inclu-
sion and evaluation criteria. Such characteristics seem matching, with
little differences. Defining the concept of relapse, as well standardizing
and developing disease activity indexes and response to treatment
scales, will be the next challenges in order to increase the knowledge
and homogenize the management of [gG4-RD patients.

Conflict of interest

The authors declare no conflict of interest.

Funding

The authors declare that they received no external funding to elabo-
rate this paper.

References

[1] Islam AD, Selmi C, Datta-Mitra A, Sonu R, Chen M, Gershwin ME, et al. The changing
faces of I[gG4-related disease: clinical manifestations and pathogenesis. Autoimmun
Rev 2015;14(10):914-22.

[2] Deshpande V, Zen Y, Chan JK, Yi EE, Sato Y, Yoshino T, et al. Consensus statement on
the pathology of IgG4-related disease. Mod Pathol 2012;25:1181-92.

[3] Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu T, et al. High serum
IgG4 concentrations in patients with sclerosing pancreatitis. N Engl ] Med 2001;
344:732-8.

[4] Zen'Y, Harada K, Sasaki M, Sato Y, Tsuneyama K, Haratake J, et al. IgG4-related scle-
rosing cholangitis with and without hepatic inflammatory pseudotumor, and scle-
rosing pancreatitis-associated sclerosing cholangitis: do they belong to a spectrum
of sclerosing pancreatitis? Am ] Surg Pathol 2004;28:1193-203.

[5] Kamisawa T, Funata N, Hayashi Y, Tsuruta K, Okamoto A, Amemiya K, et al. Close re-
lationship between autoimmune pancreatitis and multifocal fibrosclerosis. Gut
2003;52:683-7.

[6] Masaki Y, Dong L, Kurose N, Kitagawa K, Morikawa Y, Yamamoto M, et al. Proposal
for a new clinical entity, IgG4-positive multiorgan lymphoproliferative syndrome:
analysis of 64 cases of IgG4-related disorders. Ann Rheum Dis 2009;68:1310-5.

[7] Brito-zerén P, Ramos-Casals M, Bosch X, Stone JH. The clinical spectrum of IgG4-
related disease. Autoimmun Rev 2014;13:1203-10.

[8] Uchida K, Masamune A, Shimosegawa T, Okazaki K. Prevalence of IgG4-related dis-
ease in Japan based on nationwide survey in 2009. Int ] Rheumatol 2012;
2012:358371.

[9] Inoue D, Yoshida K, Yoneda N, Ozaki K, Matsubara T, Nagai K, et al. [gG4-related dis-
ease: dataset of 235 consecutive patients. Medicine (Baltimore) 2015;94:e680.

[10] Lin W, Lu S, Chen H, Wu Q, Fei Y, Li M, et al. Clinical characteristics of immunoglob-
ulin G4-related disease: a prospective study of 118 Chinese patients. Rheumatology
(Oxford) 2015;54:1982-90.

[11] Wallace ZS, Deshpande V, Matoo H, Mahajan VS, Kulikova M, Pillai S, et al. [gG4-
related disease: clinical and laboratory features in 125 patients. Arthritis Rheum
2015;67:2466-75.

[12] Ebbo M, Daniel L, Pavic M, Séve P, Hamidou M, Andres E, et al. IgG4-related systemic
disease. Medicine (Baltimore) 2012;91:49-56.

[13] Fernandez-Codina A, Martinez-Valle F, Pinilla B, Lépez C, DeTorres I, Solans-Laqué R,
et al. [gG4-related disease: results from a multicenter Spanish registry. Medicine
(Baltimore) 2015;94:e1275.

[14] Campochiaro C, Ramirez GA, Bozzolo EP, Lanzillotta M, Berti A, Baldissera E, et al.
IgG4-related disease in Italy: clinical features and outcomes of a large cohort of pa-
tients. Scand ] Rheumatol 2015;23:1-11.

[15] Shimosegawa T, Chari ST, Frulloni L, Kamisawa T, Kawa S, Mino-Kenudson M, et al.
International consensus diagnostic criteria for autoimmune pancreatitis: guidelines
of the International Association of Pancreatology. Pancreas 2011;40:352-8.

[16] Umehara H, Okazaki K, Masaki Y, Kawano M, Yamamoto M, Saeki T, et al. Compre-
hensive diagnostic criteria for IgG4-related disease (IgG4-RD), 2011. Mod
Rheumatol 2012;22:21-30.

[17] Wallace ZS, Mattoo H, Carruthers M, Mahajan VS, Della TE, Lee H, et al. Plasmablasts
as a biomarker for IgG4-related disease, independent of serum IgG4 concentrations.
Ann Rheum Dis 2015;74:190-5.

[18] Della-Torre E, Campochiaro C, Bozzolo EP, Dagna L, Scotti R, Nicoletti R, et al. Meth-
otrexate for maintenance of remission in IgG4-related disease. Rheumatology (Ox-
ford) 2015;54:1934-6.

[19] Arai Y, Yamashita K, Kuriyama K, Shiokawa M, Kodama Y, Sakurai T, et al.
Plasmacytoid dendritic cell activation and IFN-production are prominent features
of murine autoimmune pancreatitis and human IgG4-related autoimmune pancrea-
titis. ] Immunol 2015;195:3033-44.


http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0005
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0005
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0005
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0010
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0010
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0015
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0015
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0015
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0020
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0020
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0020
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0020
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0025
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0025
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0025
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0030
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0030
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0030
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0035
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0035
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0040
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0040
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0040
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0045
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0045
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0050
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0050
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0050
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0055
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0055
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0055
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0060
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0060
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0065
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0065
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0065
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0070
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0070
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0070
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0075
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0075
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0075
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0080
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0080
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0080
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0090
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0090
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0090
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0095
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0095
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0095
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0100
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0100
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0100
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0100

172 F. Martinez-Valle et al. / Autoimmunity Reviews 16 (2017) 168-172

[20] Koarada S, Tashiro S, Tokuda Y, Ono Y, Sadanaga Y, Suematsu R, et al. Subsets of
RP105-negative plasmablasts in IgG4-related disease. Ann Rheum Dis 2014;73:e65.

[21] Lin W, Jin L, Chen H, Wu Q, Fei Y, Zheng W, et al. B cell subsets and dysfunction of
regulatory B cells in IgG4-related diseases and primary Sjogren's syndrome: the sim-
ilarities and differences. Arthritis Res Ther 2014;16:R118.

[22] Mattoo H, Della-Torre E, Mahajan VS, Stone JH, Pillai S. Circulating Th2 memory cells
in IgG4-related disease are restricted to a defined subset of subjects with atopy. Al-
lergy Eur ] Allergy Clin Immunol 2014;69:399-402.

[23] Carruthers MN, Stone JH, Deshpande V, Khosroshahi A. Development of an IgG4-RD
responder index. Int ] Rheumatol 2012;2012:259408.

[24] Carruthers MN, Khosroshahi A, Augustin T, Deshpande V, Stone JH. The diagnostic
utility of serum IgG4 concentrations in IgG4-related disease. Ann Rheum Dis 2015:
14-8.

[25] Ebbo M, Grados A, Guedj E, Gobert D, Colavolpe C, Zaidan M, et al. 18F-FDG PET/CT
for staging and evaluation of treatment response in IgG4-related disease: a retro-
spective multicenter study. Arthritis Care Res (Hoboken) 2014;66:86-96.

[26] Carruthers MN, Topazian MD, Khosroshahi A, Witzig TE, Wallace ZS, Hart PA, et al.
Rituximab for IgG4-related disease: a prospective, open-label trial. Ann Rheum Dis
2015;74:11717.


http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0105
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0105
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0110
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0110
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0110
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0115
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0115
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0115
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0120
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0120
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0125
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0125
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0125
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0130
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0130
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0130
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0135
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0135
http://refhub.elsevier.com/S1568-9972(16)30274-9/rf0135




G Model
MEDCLI-4326; No.of Pages8

Med Clin (Barc). 2017;XXX(XX):XXX—XXX

www.elsevier.es/medicinaclinica

Revision
Etiopatogenia, diagnéstico y tratamiento de la enfermedad
relacionada con la IgG4

Fernando Martinez-Valle®"-*, Olimpia Orozco-Galvez? y Andreu Fernandez-Codina®:>:

3 Unidad de Enfermedades Autoinmunes Sistémicas, Servicio de Medicina Interna, Hospital Universitario Vall Hebron, Universitat Autonoma de Barcelona, Barcelona, Espafia
b Vall d’Hebron Institut de Recerca, Barcelona, Espafia
¢ Rheumatology Division, Department of Medicine, University of Western Ontario, London, Ontario, Canadd

INFORMACION DEL ARTICULO RESUMEN
Historia del articulo: La enfermedad relacionada con la IgG4 (IgG4-RD) es una afeccién probablemente autoinmune, de etiolo-
Recibido el 7 de septiembre de 2017 gia desconocida. En su patogenia participan diversas interacciones entre los sistemas inmunes adaptativo

Aceptado el 18 de octubre de 2017

online el e innato, activando linfocitos B y T que desencadenan la cascada inflamatoria, que culmina en fibrosis
n-line el XXX

de los 6rganos y disfuncién de los mismos. Puede afectar a multitud de érganos simultineamente. El
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Update in ethiopathogeny, diagnosis and treatment of the IgG4 related disease

ABSTRACT

Keywords: IgG4 related disease (IgG4-RD) is probably an autoimmune pathology of unknown etiology. Diverse
lg@“ ) interactions participate in its pathogen between the adaptive and innate immune systems, activating
Diagnosis lymphocytes B and T which trigger the inflammatory cascade, which culminates in fibrosis of the organs
Treatment and their malfunction. It can affect a multitude of organs simultaneously. The diagnosis is based on the
correlation of clinical findings with anatomopathological results (lymphoplasmocitary infiltrate, stori-
form fibrosis, obliterative phlebitis and IgG4 + plasmatic cell count) and with the presence of elevated
IgG4 in serum, depending on the criteria used. Corticoids and rituximab are among the few validated
treatments available. There are multiple biomarkers and treatments in development. In this review, we
aim to go over the principal pathogenic and clinical characteristics of IgG4-RD, as well as its handling, in

accordance with the available scientific evidence.
© 2017 Elsevier Espafia, S.L.U. All rights reserved.
Introduccion siglo xx1 que puede remedar enfermedades malignas, inflamato-

rias o infecciosas’2. Por este motivo, el diagndstico histolégico es

La enfermedad relacionada con la IgG4 (IgG4-related disease  fundamental, caracterizandose por la presencia de un infiltrado
[12G4-RD]) es un trastorno descrito en los primeros afios del  [|infoplasmocitario rico en células plasmaticas, fibrosis estoriforme
y flebitis obliterativa (pileflebitis), siendo frecuente, ademas, la

existencia de un infiltrado por eosinéfilos leve o moderado®. La

Twrpara correspondencia. enfermedad fue descrita inicialmente afectando al pdncreas en
Correo electrénico: ferranmartinezvalle@gmail.com (F. Martinez-Valle). lo que se conoce en la actualidad como pancreatitis autoinmune
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tipo 1 (AIP-I). Un hecho fundamental para el descubrimiento de
esta enfermedad fueron las observaciones realizadas por Kamisawa
et al.* en referencia a que los pacientes afectos de AIP-I presenta-
ban lesiones fibroinflamatorias extrapancreaticas ricas en células
plasmaticas que eran positivas para la tincién de IgG4, asi como el
hecho de que otras entidades aparentemente diferentes compar-
tian la caracteristica de presentar niveles elevados de IgG4 en suero
con similares hallazgos histolégicos. El hecho de que los niveles
de la subunidad 4 de la IgG (IgG4) en suero estuvieran aumenta-
dos en estos pacientes, hizo pensar inicialmente que esta podria
tener un importante valor en el diagnéstico. Sin embargo, poste-
riormente se ha observado que tan solo alrededor del 50% de los
pacientes presentan niveles de IgG4 elevados en suero. Ademas,
otras muchas enfermedades pueden presentar de forma incidental
niveles elevados de IgG4 en sangre periférica’.

Conocer la epidemiologia de la enfermedad es complicado
debido a que las primeras publicaciones datan de 20034, por lo que
muchos profesionales todavia desconocen su existencia. El Ginico
subtipo de enfermedad que ha sido estudiado con detalle en rela-
cién con la epidemiologia es la AIP-I°. La prevalencia de la AIP-I
en Japon se estima que es de 2,2 casos por 100.000 habitantes; sin
embargo, no existen datos respecto a la afectacion de otros 6rganos.
Fruto del creciente interés en este trastorno, recientemente han
sido publicadas diversas cohortes procedentes de distintas locali-
zaciones geograficas’-!!. De acuerdo con los datos aportados por
estas cohortes, la mayor parte de los pacientes son varones. La
edad media de los individuos afectados es alrededor de los 60 afios,
siendo esta media superior en paises orientales (Japén y China),
si bien el intervalo de edad oscila entre los 12 y los 86 afios. Un
dato interesante es que en la cohorte japonesa® hasta un 30% de los
sujetos incluidos (70 pacientes de un total de 235) fueron diagnos-
ticados incidentalmente de IgG4-RD mediante una revisién médica
rutinaria o durante el seguimiento de otros procesos, siendo la sin-
tomatologia atribuible a la IgG4-RD leve o inexistente.

Etiopatogenia
Factores de riesgo genético

En la actualidad se dispone de pocos datos acerca de posibles
factores genéticos de riesgo en la IgG4RD. Dichos factores varian
en funcién de las poblaciones estudiadas. Asi, pacientes japone-
ses afectos de AIP-I presentan una asociacién con HLA-DRB1*0405
y DQB1*0401'2. En Corea se ha relacionado el DQB1-57 sin acido
aspartico con la tendencia a presentar recidivas'3. Algunos poli-
morfismos de genes no relacionados con el sistema HLA, y que
codifican proteinas que incluyen el antigeno 4 asociados a linfocitos
citotoxicos, el factor de necrosis tumoral alfa (TNFa) y el segmento
Fc del Toll-like receptor 3 pueden estar implicados en la susceptibi-
lidad a la enfermedad’4.

Respuesta inmune celular

La produccion de IgG4 e IgE es caracteristica de la respuesta
inmune de tipo Th2, por lo que inicialmente se pensaba que este tipo
de respuesta erala mas importante en esta enfermedad, describién-
dose inicialmente en las lesiones caracteristicas de la enfermedad
un aumento de la expresién de citocinas con expresién Th2, sin
embargo no se habia logrado aislar la presencia especifica de células
de tipo Th2, ya que para ello es preciso el uso de técnicas con tin-
ciones multicolorimétricas de dltima generacion. Recientemente
se ha descrito que estas células de tipo Th2 se acumulan dnica-
mente en un 30% de pacientes, coincidiendo dicho porcentaje con
la presencia de manifestaciones de atopia en esta enfermedad’>,
por lo que la presencia de dichas células puede ser secundaria a la

presencia de fenémenos alérgicos. Asimismo, se ha descrito que
linfocitos CD4+ citotéxicos (CTL) se acumulan en la sangre de
pacientes con enfermedad activa, asi como en los tejidos afectos,
siendo escasas las células de tipo Th2'6. Dichos CD4+CTL presen-
tan, mediante andlisis de los receptores del TCR, una expansién
clonal'®. Este subtipo celular presente en los tejidos secreta inter-
leucina 1 beta (IL-1B), interfer6n gamma y factor de crecimiento
tumoral beta (TGF-B) in vivo en los tejidos!”. Estos datos indi-
can que CD4+CTL especificos y con expansién clonal infiltran los
tejidos afectos, reactivandose localmente probablemente mediante
células B activadas, que capturan antigenos locales a través de los
receptores (B cell receptors), internalizandolos y presentandolos a
los CD4+CTL. Estos, a su vez, produciran los procesos inflamatorios
y fibréticos caracteristicos de la enfermedad. Ademas, la interac-
ci6én entre células B y los CD4+CTL pueden mediar en la muerte de
células parenquimatosas que expresen los antigenos responsables
de la enfermedad.

Una caracteristica de esta enfermedad es la activacién de las
células T reguladoras (Treg) Foxp3+, a diferencia de lo que ocurre
en las enfermedades autoinmunes clasicas, en las cuales la funcién
de las Treg se encuentra disminuida, que son las responsables de la
produccién de IL-10y de TGF-3. La presencia de centros germinales
ectépicos, compuestos por linfocitos B IgG4+y células plasmaticas,
puede ser explicada por el aumento de producciéon de la IL-21 por
parte de las células T helper foliculares (Thf)'8. Las Thf colaboran
con las células B durante las respuestas inmunes T dependientes
y contribuyen a los procesos de conmutacién del isotipo (isotype
switching) de hipermutacién somatica presentes en las IgG4 e IgG1,
formacion de centros germinales, asi como a la selecciéon de centros
germinales con células B de alta afinidad. Algunos subtipos de célu-
las Thf (las Thf2) secretan I1-4 tras estimulacién in vitro y pueden
contribuir al cambio de isotipo de las inmunoglobulinas a IgA, IgE
y todos los subtipos de IgG, incluida la 1gG4'”.

Mediante métodos de secuenciacién de nueva generaciéon y de
citometria de flujo se ha demostrado la presencia de expansiones
oligoclonales de plasmablastos CD19'°W (D20~ CD38*CD27* de tipo
IgG4 y no IgG4 en sangre periférica de pacientes afectos de IgG4 RD,
asi como en los tejidos con lesiones!?2%, Los plasmablastos acaban
diferenciandose en células plasmaticas de vida corta (productoras
de anticuerpos) o de vida larga (con capacidad de circular en sangre
durante mucho tiempo)y se sospecha que en esta entidad son gene-
rados por la activacion de las células B en los centros germinales'?,
Estos plasmablastos expresan gran cantidad de moléculas HLA de
clase 11 en su superficie y se cree que es posible que estas célu-
las u otras células B activadas puedan desempefiar un importante
papel en la reactivacién de los CD4+ CTL, induciéndolos a la produc-
cién de citocinas que incluyen IL-1[3, TGF-31, IFN-3 y otros factores
estimuladores de la inmunidad innata y adaptativa'62!, La presen-
cia de un incremento en los plasmablastos es muy especifica de
esta enfermedad, no habiéndose descrito en otras enfermedades
autoinmunes ni en controles.

El dafio tisular asociado a la IgG4-RD se produce debido a la
expansion de fibroblastos que en fases avanzadas de la enferme-
dad conduciran a la presencia de una fibrosis muy importante. La
fibrosis que caracteriza a la IgG4-RD es la fibrosis estoriforme, que
representa un patrén de depésito de colageno inusual. Este tipo
de fibrosis se encuentra a menudo en enfermedades neoplasicas,
siendo infrecuente en trastornos inflamatorios. Hasta el momento
actual no esta claro el mecanismo de produccién de la fibrosis en
esta enfermedad, si bien se piensa que laIL-4, IL-10y laIL-13 prove-
niente de los Treg podrian provocar la activacién de los macréfagos,
que a suvez producirian factores profibrogénicos tales como el TGF-
B y factores de crecimiento derivados de las plaquetas®2. Por otro
lado, la IL-5 puede promover la fibrosis mediante el reclutamiento
de eosinoéfilos, que a su vez producirdn también el TGF-f3, factores
de crecimiento derivados de las plaquetas e IL-1323,
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Papel de los anticuerpos IgG4

Los anticuerpos de tipo 1gG4 poseen funciones antiinflamato-
rias, dado que no se unen a receptores para la fraccién Fc de las
Ig. Ademas, las moléculas de Ig4 suelen presentar un cambio en el
segmento Fab de la inmunoglobulina, lo que los convierte en anti-
cuerpos biespecificos, confiriéndoles una baja capacidad de unién a
los antigenos. Esta caracteristica hace que sean incapaces de activar
el complemento y, por tanto, de producir una respuesta inflamato-
ria. Sin embargo, todas estas observaciones se han realizado in vitro,
por lo que podria ser posible que algunas IgG4 pudieran participar
formando inmunocomplejos in vivo. El hecho de que no se hayan
encontrado subtipos especificos de estos anticuerpos en pacientes
afectos de IgG4-RD, hace pensar que la presencia de dichos anti-
cuerpos puede ser un mecanismo protector ante la presencia de un
determinado estimulo inflamatorio. Los anticuerpos de tipo 1gG4
son habitualmente sintetizados en respuesta a alérgenos ambien-
tales y a alimentos, requiriéndose una larga exposicion a antigenos
antes de que se inicie la produccién de estos anticuerpos. El papel de
la IgG4 en esta entidad es controvertido. Tan solo un 50-60% de los
pacientes presenta niveles elevados de 1gG4 en suero, por lo que
el aumento de las concentraciones séricas de IgG4 puede repre-
sentar un epifenémeno, sin consecuencia patogénica directa. Sin
embargo, si que existe una correlacién entre la concentracién sérica
y la gravedad de la enfermedad, produciéndose una disminucién en
los niveles cuando se instaura tratamiento con glucocorticoides, lo
que hace pensar, por el contrario, que tal vez podrian tener un papel
directo en la etiopatogenia. A pesar de que la IgG4 no es capaz de
activar la via clasica del complemento, en algunos subtipos clini-
cos de la enfermedad se observa una disminucién de los niveles
circulantes de dichos factores. La hipocomplementemia es parti-
cularmente frecuente entre los pacientes con nefropatia tibulo
intersticial relacionada con la IgG4, pudiendo ocurrir hasta en un
50-70% de estos pacientes2*, La fijacién del complemento puede ser
inducida por otras subclases de IgG como la IgG1, que también se
halla elevada en esta enfermedad, si bien en una proporcién menor
que la IgG4.

Clinica

La IgG4-RD puede afectar a la mayor parte de 6rganos, habién-
dose descrito en el pancreas, el arbol biliar, las glandulas salivares,
los tejidos periorbitarios, los rifiones, los pulmones, los ganglios
linfaticos, las meninges, la aorta, la mama, la préstata, el tiroi-
des, el pericardio y la piel (tabla 1). La descripcién de esta entidad
ha servido para agrupar una serie de enfermedades que inicial-
mente se pensaba que eran independientes, y que ahora se conoce
que forman parte del espectro de la IgG4-RD, tales como algunos
casos de pseudotumor orbitario, enfermedad de Ormond (fibrosis
retroperitoneal), tiroiditis de Riedel, tumor de Kiittner, enferme-
dad de Mikulicz y la fibroesclerosis multifocal, asi como subtipos de
enfermedad intersticial pulmonar, nefritis tubulointersticial (TIN),
paquimeningitis hipertréfica u otras entidades.

Habitualmente, la IgG4-RD tiende a formar lesiones pseudotu-
morales, por lo que con frecuencia se debe realizar el diagnéstico
diferencial con procesos neoplasicos. La mayor parte de las veces
estas lesiones aparecen de forma subaguda, siendo infrecuente
el desarrollo de sintomas constitucionales?3, que aparecen tnica-
mente en el 10% de los casos. En ocasiones la enfermedad se puede
presentar con la aparicién de una insuficiencia funcional del 6rgano
afecto (insuficiencia pancredtica, o destruccién del paladar o de la
mandibula). La evolucién de las lesiones es variable, pudiendo en
raras ocasiones apreciarse una mejoria espontanea de los sintomas,
presentando la mayor parte de las veces una evolucién lentamente
progresiva.

3
Tabla 1
Organos afectados por la enfermedad relacionada con laIgG4, nomenclaturay clinica
Organo Nomenclatura actual Clinica
afectado  (entidades clasicas)
Glandulas Sialadenitis R-1gG4, Aumento de tamafio glandular,
salivares  enfermedad submandibular fendmenos compresivos
R-IgG4 (enfermedad de locales y xerostomia
Mikulicz, tumor de Kuttner)
Glandulas  Dacrioadenitis R-IgG4 Aumento de tamaiio glandular,
lacrima-  (dacrioadenitis esclerosante fendmenos compresivos
les crénica) locales y xeroftalmia
Orbita Enfermedad orbitaria R-IgG4 Exoftalmos, alteraciones
oculary  (pseudotumor orbitario, visuales, fenémenos
ojo miositis orbitaria esclerosante) compresivos locales,
xeroftalmia
Sistema Hipofisitis y paquimeningitis Hipopituitarismo, cefalea,
nervioso  R-IgG4 (hipofisitis, alteraciones de pares
central paquimeningitis hipertréfica)  craneales, crisis comiciales
Tiroides Enfermedad tiroidal R-IgG4 Fenémenos compresivos
(tiroiditis de Riedel y variante  locales e hipotiroidismo
fibrosante de la tiroiditis de
Hashimoto)
Ganglios Adenopatias R-1gG4 Adenopatias
linfaticos
Mama Mastitis R-IgG4 Mastitis, tumoraciones
mamarias
Pulmonesy Enfermedad pulmonar o No6dulos pulmonares, pleuritis,
via aérea pleural relacionada con laIgG4 enfermedad intersticial,
afectacion de via aérea superior
Mediastino Mediastinitis R-IgG4 Fenémenos de compresién
(mediastinitis fibrosante) locales, masa mediastinica
Corazén Enfermedad cardiaca R-1gG4 Pericarditis, afectacion de
arterias coronarias
Aorta Aortitis o periaortitis R-IgG4 Aortitis, aneurismas aorticos,
(aortitis, periaortitis crénica, diseccion aértica
aneurisma inflamatorio
aortico)
Via biliar Colangitis esclerosante R-IgG4  Colangitis esclerosante,
colecistitis, colestasis e ictericia
Higado Hepatitis R-IgG4 (pseudotumor Tumoracién hepatica,
inflamatorio hepatico) colestasis e ictericia
Pancreas Pancreatitis autoinmune Ictericia, colestasis, diabetes

R-1gG4 (pancreatitis
autoinmune tipo 1)

RetroperitoneBibrosis retroperitoneal R-IgG4

(enfermedad de Ormond)

mellitus, sindromes
malabsortivos
Ureterohidronefrosis,
insuficiencia renal, dolor
lumbar y fenémenos
vasculares compresivos

Mesenterio Mesenteritis esclerosante Masas intraabdominales
R-1gG4
Rifi6n Nefritis tubulointersticial o Insuficiencia renal, sindrome
glomerulonefritis R-1gG4 nefritico o nefrético
Préstatay  Prostatitis y orquiepididimitis ~ Prostatismo, orquiepididimitis
testes R-1gG4
Sistema Neuropatia R-IgG4 Inflamacién perineural,
nervioso polineuropatia
perifé- sensitivo-motora
rico
Piel Enfermedad cutdnea R-IgG4 Lesiones nodulares
subcutdneas, placas
Hueso Enfermedad 6sea R-1gG4 Lesiones erosivas 6seas

principalmente en craneo

R-IgG4: relacionado con la IgG4.

En las distintas cohortes publicadas’-31%11 los 6rganos mas fre-

cuentemente afectados son los ganglios linfaticos, las glandulas
submandibulares y lacrimales, el pancreas y el retroperitoneo. Con
frecuencia se puede apreciar una afectacién multifocal que se pone
de manifiesto tras un examen exhaustivo y que oscila entre el 41%
y el 88% de los pacientes. En individuos con afectacién miltiple,
existe tendencia a presentar niveles séricos de IgG4 mas elevados.
Se han descrito diferencias clinicas entre sexos, siendo mas fre-
cuente la pancreatitis y periaortitis en hombres, mientras que en
las mujeres es mas prevalente la sialoadenitis y la dacriocistitis®!!.
Algunos grupos han descrito distintos patrones de enfermedad
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dependiendo de los 6rganos afectados'!. Asi, se pueden diferen-
ciar 3 grandes grupos de manifestaciones en forma de nefritis
intersticial, adenopatias y fibrosis retroperitoneal. Los pacientes
con enfermedad renal suelen presentar con mas frecuencia hipo-
complementemia y niveles superiores de IgG4 que los pacientes
con fibrosis retroperitoneal. Estos distintos tipos de manifestacio-
nes clinicas son raramente observadas en un mismo paciente, lo que
podria significar mecanismos patogénicos distintos. Hasta un 40%
de los pacientes con IgG4-RD tienen enfermedades alérgicas aso-
ciadas como asma bronquial, sinusitis crénica, eccema y eosinofilia
periférica®>.

Las manifestaciones clinicas en un determinado paciente depen-
den de los 6rganos afectos (tabla 1), siendo algunas de ellas muy
caracteristicas de esta enfermedad, como es la afectacién de glan-
dulas submandibulares que cursa con un considerable aumento
de tamarfio de las mismas (tumor de Kiittner)?S o la tiroiditis de
Riedel?’,

La afectacién pancreatica es especialmente frecuente en Oriente,
y se conoce como PAI-I, apareciendo en las pruebas de imagen un
pancreas tipicamente aumentado de tamafio globalmente (pan-
creas en salchicha) o de forma segmentaria, acompafiado por una
pérdida delalobulacién normal. Las lesiones pseudotumorales pan-
creaticas son con frecuencia confundidas con adenocarcinomas. En
estos casos el diagnéstico suele realizarse mediante la presencia
de hallazgos radiolégicos tipicos y la presencia de niveles eleva-
dos de IgG4 en suero?8. En el caso de la via biliar, si bien se ha
descrito una buena respuesta al tratamiento glucocorticoideo, la
afectacién puede ser rapidamente progresiva, pudiendo progresar
acirrosis biliar secundaria, debiéndose diferenciar en estos casos de
una colangitis esclerosante primaria en funciéon de los hallazgos cli-
nicos y radiolégicos??. La fibrosis retroperitoneal relacionada con
la I[gG4 es una de las manifestaciones mas frecuentes en nuestro
medio, constituyendo alrededor del 50% de las fibrosis retroperito-
neales idiopaticas%3', Dentro de la afectacidn intracraneal destaca
la presencia de hipofisitis y engrosamiento al nivel de las menin-
ges (paquimeningitis)®?, pudiendo haber alteraciones radiolégicas
importantes a pesar de existir poca o nula sintomatologia®3. La
afectacién vascular®# esta reconocida como una causa potencial de
vasculitis de gran vaso®’, siendo una de las manifestaciones mas
frecuentes, pudiendo llegar hasta el 22% de los pacientes®. Las
lesiones vasculares, si bien presentan predileccién por la adventicia
y el tejido periarterial o periaértico, pueden en ocasiones afectar
también la media arterial. En el rifién la manifestacién mas fre-
cuente de la nefropatia por IgG4 es la TIN, si bien en un subgrupo
de pacientes puede aparecer también glomerulonefritis membra-
nosa, que se diferencia de la forma idiopatica en que no se asocia
con anticuerpos antirreceptor de la fosfolipasa A2 (que son de tipo
IgG4). Los pacientes con TIN pueden presentar hipocomplemente-
mia en un 50% de las ocasiones. En otras ocasiones la afectacién
renal se manifiesta en forma de lesiones pseudotumorales en estu-
dios radiolégicos, que suelen ser asintomaticas.

Las complicaciones a largo plazo de la enfermedad dependen
de los 6rganos afectos y del grado de destruccion tisular. Las lesio-
nes con mas cronicidad presentan un mayor grado de fibrosis y,
por tanto, una menor respuesta al tratamiento. Cuando el grado de
fibrosis es muy intenso, puede haber una destruccién de los dis-
tintos 6rganos que puede conducir a una insuficiencia funcional
o alteraciones estructurales de los mismos. Asi, no es excepcional
la aparicién de pancreatitis crénica, insuficiencia pancreatica exo-
crina, calcificaciones pancredticas, insuficiencia hepatica debido a
una cirrosis biliar secundaria®?, aneurismas y disecciones aérticas,
insuficiencia renal (que puede llegar a ser terminal)?4, hidronefro-
sis por compresion ureteral o lesiones 6seas destructivas en los
senos, la cabeza y el oido medio que pueden remedar a las que

se encuentran en la granulomatosis con poliangeitis (enfermedad
de Wegener)?2.

Diagnostico

El diagnéstico suele realizarse mediante la combinacién de
criterios histolégicos con parametros analiticos y de imagen
en pacientes que presenten determinadas caracteristicas clinicas
(afectacion de 6rganos y clinica referida tipicas).

Laboratorio

La IgG4-RD no tiene ninguna alteracién analitica basica defini-
toria. Se ha documentado elevacién sérica de la proteina C reactiva
hasta en el 23% de los casos, presencia de anticuerpos antinucleares
32% o eosinofilia leve. La afectacién de 6rganos concretos puede
plantear diferentes alteraciones bioquimicas, como fracaso renal
o colestasis. Desde el punto de vista inmunoldgico el 63% de los
pacientes presenta hipergammaglobulinemia policlonal, con eleva-
ci6n de IgE en algunos casos>?. Recientemente se ha sugerido que la
elevacion de IgE podria corresponder a un mecanismo compartido
de inflamacién TH2 con los linfocitos B que producen 1gG4%°. La
controversia mas importante es el papel de la IgG4 en suero. Se ha
documentado un incremento en sus niveles en aproximadamente
un 42%'! de los pacientes, con un punto de corte>135 mg/dl por
inmunonefelometria (sensibilidad 90%, valor predictivo negativo
96%, especificidad 60%°). Otras enfermedades pueden presentar
una elevacién de la IgG4, tales como inmunodeficiencias, infec-
ciones, enfermedad del tejido conectivo y enfermedades malignas
hematolégicas. Por otro lado, la modificacién de los valores de corte
o la incorporacién de la ratio de IgG4/IgG en suero no han demos-
trado mejorar el rendimiento diagndstico®. Se ha descrito el efecto
prozona en presencia de niveles elevados de IgG4, resultando en
la imposibilidad de formar complejos antigeno-anticuerpo detec-
tables por inmunonefelometria. Este efecto depende del reactivo
utilizado, siendo responsable de hasta un 26%*! de falsos negativos.

La determinacion de la presencia de clonas de plasmablastos
CD191owCD20-CD38+CD27+ mediante citometria de flujo ha mos-
trado alta especificidad en esta enfermedad'®. Podria ser un buen
marcador de actividad, si bien su uso esta lejos de ser generalizado,
dado que no se trata de una prueba rutinaria en la mayor parte
de laboratorios. Sus niveles disminuyen bajo tratamiento con ritu-
ximab, reapareciendo de nuevo pero con una clonalidad diferente
(debido a mutaciones inducidas por antigenos) en las recidivasZ°.
Recientemente una nueva poblacién CD19+CD24-CD38hi, que
incluirfa a la poblacién CD27+, ha sido descrita en pacientes naif
con IgG4-RD, con un descenso significativo tras ser tratados con
glucocorticoides*2. Es probable que en el futuro los plasmablastos
constituyan un biomarcador diagnéstico y de respuesta al trata-
miento en IgG4-RD.

Imagen

Las pruebas de imagen en la IgG4-RD son (tiles para completar
el diagnéstico diferencial, localizar posibles tejidos susceptibles de
ser biopsiados y controlar la evolucién. Para ello se han utilizado
ultrasonidos, tomografia computarizada, resonancia magnética y
la tomografia por emisién de positrones con administracién de 18
fluorodeoxiglucosa (18 FDG-PET-TC)*?, en funcién de los 6rganos
afectos (fig. 1). La 13FDG-PET-TC es especialmente ttil para el diag-
néstico diferencial*4*>, descubrir otros é6rganos alterados, asi como
en el seguimiento de la actividad de la enfermedad y la respuesta
al tratamiento®>.
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Figura 1. El panel A muestra una paciente con afectacién de la érbita del ojo izquierdo en forma de pseudotumor orbitario en el contexto de enfermedad relacionada con la
1gG4.

En el panel B se puede apreciar un corte transversal de tomografia axial computarizada con contraste yodado, donde se observa una trabeculacién de la grasa preseptal y en
menor medida postseptal de la 6rbita izquierda, con mayor afectacién del tejido subcutdneo infraorbitario 8 (flechas blancas). El grosor del vientre muscular del recto interno
(6,6 mm) y del recto inferior (7,8 mm) izquierdos se halla aumentado, con proptosis ocular izquierda.

El panel C muestra un corte coronal de una reconstruccién de tomografia por emisién de positrones/tomografia computarizada utilizando 18-fluorodeoxiglucosa como
contraste. Se aprecia una lesion de partes blandas (flecha blanca) hipermetabélica adyacente a la aorta abdominal (standard uptake value maximo 11,3) que se extiende desde
el origen de la arteria mesentérica superior a la bifurcacién de la iliaca primitiva, con mayor grosor y actividad en la porcién superior e izquierda de la lesion.

El panel D corresponde a una imagen coronal de colangiorresonancia magnética. Se identifica una colelitiasis con engrosamiento difuso de las paredes vesiculares, compri-

miendo por contigiiidad la via biliar extrahepatica proximal y ocasionando ectasia de la via biliar intrahepdtica (flechas blancas).

Anatomia patolégica

Tipicamente, los hallazgos histopatolégicos sugestivos de IgG4-
RD son (fig. 2) la presencia de infiltrado limfoplasmocitario
denso, fibrosis estoriforme o arrosariada y flebitis obliterativa®. El
infiltrado linfoplasmocitario estd compuesto por linfocitos (mayo-
ritariamente de estirpe T) y células plasmaticas, observandose
ocasionales centros germinales. No es infrecuente la presencia de
uninfiltrado leve o moderado de eosinéfilos. La fibrosis estoriforme
se basa en la deposicion de fibras de colageno y fibroblastos con una
disposicion arrosariada muy caracteristica. Finalmente, la flebitis
obliterativa consiste en la presencia de infiltrados linfoplasmoci-
tarios en la pared de las venas e incluso en su luz, que acaban
ocluyendo los vasos.

En la inmunohistoquimica es tipica la presencia de células plas-
maticas con tincién positiva para IgG4 que se pueden distribuir
de forma difusa o agrupadas en los puntos de mayor infiltrado
linfoplasmocitario. La tincién con anticuerpos monoclonales de
ratén contra IgG4 tiene buenos resultados, mientras que la tin-
cion para células plasmaticas IgG puede generar muchos artefactos
de fondo y dificultar en el recuento®. La tincién con anticuerpos
anti CD138 para células plasmaticas parece resolver este problema
técnico?S. Los recuentos deben realizarse mediante microscopia
6ptica a 40 aumentos. De forma ideal se debe realizar el recuento

medio de células IgG4 positivas y de IgG/CD138 positivas en
3 campos de gran aumento. Dado que la presencia de fibrosis
puede ser abundante, un recuento a primera vista puede infraes-
timar el nimero de células IgG4. Por ello se deberan buscar los
«puntos calientes» (hot spots) donde se concentran los infiltrados
linfoplasmocitarios.

El hallazgo de necrosis, granulomas o células gigantes no son
tipicos de la IgG4-RD, por lo que su presencia implica ampliar el
diagnéstico diferencial.

Diagnéstico diferencial

Serolégica y anatomopatolégicamente existe un conjunto
extenso de enfermedades que pueden presentar elevaciéon de
IgG4 en sangre?’ o infiltracion de tejidos por células plasmaticas
IgG4 +48, Dichos pacientes suelen cumplir criterios diagndsticos de
estas otras entidades y, en la mayoria de los casos, presentan carac-
teristicas clinicas, serolégicas, radiol4gicas y/o anatomopatolédgicas
que claramente no son sugestivas de IgG4-RD.

Asi pues, el diagnéstico diferencial en IgG4-RD es amplio
e incluye: neoplasias hematolégicas, enfermedad de Castleman,
enfermedad de Erdheim-Chester, enfermedad de Rosai-Dorfman,
neoplasias sélidas, infecciones (tuberculosis, abscesos, virus de
Epstein-Barr, virus de la inmunodeficiencia humana, sffilis),
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Figura 2. Imdgenes de microscopio 6ptico a x 400 correspondientes a biopsia de érbita de una paciente con pseudotumor orbitario secundario a enfermedad relacionada
con la IgG4. El panel A muestra la tincién de hematoxilina y eosina. La estrella blanca muestra los haces de colageno arrosariados correspondiente a la fibrosis estoriforme. La
estrella negra muestra el tipico infiltrado linfoplasmocitario. El panel B muestra la tincién con anticuerpo monoclonal de rata para IgG4, pudiendo apreciar mdltiples células
plasmaticas con tincién positiva (citoplasma marrén). En esta muestra el recuento promedio de 3 campos de gran aumento mostré 226 plasmaticas IgG4 positivo, con una

ratio IgG4/1gG de 0,891.

Tabla 2
Criterios diagndsticos existentes para la enfermedad relacionada con la IgG4

Criterios diagndsticos japoneses 201250

Criterio Tipo de Requisitos Excepciones
diagnéstico

A. Incremento de tamaiio de 6rganos tipicos, presencia  Definitivo A+B+C Pacientes que cumplan los criterios diagndsticos

de masa o lesiones nodulares o disfuncién organica organo-especificos de I[gG4-RD (pancreatitis
autoinmune, enfermedad de Mikulicz y

B. IgG4 en suero >135 mg/dL enfermedad renal relacionada con la IgG4) se
consideraran diagndsticos “Definitivos”

C.>10 células plasmaticas IgG4 positivas por CGA de Probable A+C SC

gran aumento en microscopio 6ptico y ratio del recuento Posible A+B Ne

celular IgG4+/IgG >0.4

Criterios diagnésticos del consenso internacional 20123

Se requiere de una sospecha clinica inicial a Altamente
correlacionar con los hallazgos anatomopatolégicos: sugestivo
A. Presencia en biopsia de infiltrado linfoplasmocitario

y/o fibrosis estoriforme o arrosariada y/o flebitis Probable
obliterativa

B. Presencia en biopsia de infiltracién por células

plasmaticas IgG4 positivas cumpliendo recuentos

minimos establecidos por 6rgano (10-200 células por Insuficiente

CGA) y ratio del recuento celular IgG4+/IgG >0.4

Presencia de 2 o mas
items del criterio A + B

Presencia de al menos
1 item del criterio A +
presencia de células
plasmaticas IgG4+ que
no cumplen B

No incluibles en
“Altamente sugestivo”
ni en “Probable”

Para las glandulas lacrimales, sera suficiente la
presencia de infiltrado linfoplasmocitario, pues
suelen estar ausentes la fibrosis y la flebitis
obliterativa

La confirmacién del diagndstico en la categoria
“Probable” requiere la presencia de elevacién de
IgG4 en suero >135mg/dL y/o la afectacién de
otro/s 6rgano/s tipico/s de IgG4-RD demostrada
radiolégicamente o por biopsia

No excluyente de IgG4-RD. Puede deberse a errores
en el procesado u obtencién de muestras, efectos
del tratamiento o estados fibréticos avanzados

CGA: campo de gran aumento; IgG4: inmunoglobulina G4; IgG4-RD: enfermedad relacionada con la IgG4; SC: sin comentarios.

enfermedades autoinmunes (granulomatosis con poliangitis, gra-
nulomatosis con poliangitis y eosinofilia, artritis reumatoide, lupus
eritematoso sistémico, sindrome de Sjogren, sarcoidosis, enfer-
medad inflamatoria intestinal) u otros (aterosclerosis, colangitis
esclerosante primaria)®°.

Criterios diagndsticos

Desde 2012 se dispone de criterios diagnésticos definidos para
la IgG4-RD. Se trata de 2 iniciativas separadas: el consenso japo-
nés (conocidos como Comprehensive Diagnostic Criteria [CDC])*° y
el consenso internacional (International Consensus Criteria [ICC])?,
fruto del primer Simposio Internacional en IgG4-RD en Bos-
ton. Ambos criterios han sido utilizados en mdltiples estudios
observacionales®!. En la tabla 2 se pueden ver tanto los criterios
CDC como los ICC. Como principales diferencias, los del CDC permi-
ten reclutar pacientes sin biopsia e incluyen la elevacién sérica de
IgG4 como parametro de gran importancia, mientras que los del ICC
dependen completamente de la disponibilidad de una muestra de
tejido, siendo secundaria la IgG4 en suero. En los criterios del ICC es

basica una sospecha clinica independientemente de los hallazgos
anatomopatolégicos.

No existe evidencia de superioridad de unos criterios sobre
otros. Algunos estudios se han planteado si los puntos de corte
en el minimo de células plasmaticas IgG4 propuestos en los ICC,
basados en limitados estudios observacionales, deberian ser mas
bajos#6~2, Actualmente se esta desarrollando a nivel internacio-
nal una nueva iniciativa colaborativa para establecer unos criterios
diagnésticos de consenso entre el American College of Rheumatology
y la European League Against Rheumatism. En los préximos afios el
desarrollo de nuevos biomarcadores y técnicas de imagen pueden
facilitar ostensiblemente el diagndstico de esta enfermedad.

A falta de mayor evidencia, un documento de consenso inter-
nacional de expertos en manejo de IgG4-RD de 2015 recomienda
confirmar el diagnéstico mediante biopsia®>. En la experiencia cli-
nica de los autores la utilizacién sistematica de los criterios ICC
es util en pacientes con sospecha clinica de IgG4-RD, dado que la
obtencién de una biopsia contribuye a completar el diagnéstico
diferencial, evitando imitadores como neoplasias o infecciones. Asi
mismo, la baja prevalencia de elevacion sérica de IgG4 en nuestro
medio® limita el uso diagnéstico generalizado de los criterios CDC.
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Tabla 3
Recomendaciones terapéuticas segiin el consenso internacional de 2012 para IgG4-
RD

Recomendacién®’1 Porcentaje Nivel de
de acuerdo evidencia
Los glucocorticoides son la primera linea te 94 2b/B

tratamiento de induccién en todos los
pacientes con IgG4-RD activa, no tratada
previamente, salvo existencia de
contraindicaciones
Algunos pacientes requeriran la combinacién 46 4/C
de glucocorticoides con FAME desde el inicio
del tratamiento. Esto es debido a la
posibilidad de fracaso de los glucocorticoides
y de los efectos secundarios de los mismos
Después de un tratamiento de induccion 94 2b/B
exitoso, determinados pacientes se
beneficiaran de un tratamiento de
mantenimiento
El retratamiento con glucocorticoides estara 81 4/C
indicado en pacientes que presenten una
recidiva tras finalizar el tratamiento tras una
induccién exitosa. Posteriormente, se debera
considerar la introduccién de un FAME para
mantener la remisién

Tratamiento

La evidencia disponible en la literatura es escasa en cuanto al
tratamiento de la IgG4-RD. Como dificultad afiadida, existe una
Gnica escala de actividad, adn no validada, para medir las respues-
tas al tratamiento: el IgG4 Responder Index>* (IgG4-RI), basada en
la Birmingham Vasculitis Activity Score for Wegener’s granulomatosis.

Desde 2012 se dispone de un documento de consenso
internacional para el manejo de la IgG4-RD>>. Sus principales reco-
mendaciones quedan resumidas en la tabla 34°°3, debiéndose tener
en cuenta que es necesario tratar a los pacientes sintomaticos y con
afectacién organica grave. En pacientes asintomaticos, en los que
el 6rgano afecto no comporta ningin compromiso importante, se
puede contemporizar el tratamiento en espera de ver la evolucién.
Sin embargo, otros pacientes pueden permanecer asintomaticos,
pero el 6rgano afecto puede dar lugar a complicaciones a largo
plazo, como puede ser la afectacién de pancreas o vascular, reco-
mendandose en dichos casos el tratamiento. La presencia de fibrosis
extensa puede comportar una respuesta inferior al tratamiento.

El pilar principal en el tratamiento son los glucocorticoides,
con dosis equivalentes de prednisona de 0,6 mg/kg/dia durante 2-4
semanas, seguidos de una pauta descendente. Estos datos proce-
den de estudios previos realizados en pacientes con pancreatitis
autoinmune®. Un ensayo clinico abierto en fase 2 con prednisona
0,6 mg/kg/dia y descensos del 10% cada 2 semanas, realizando un
mantenimiento de 10 mg/dia durante al menos 3 meses, ha mos-
trado una respuesta parcial o completa en el 90% de los pacientes a
los 12 meses (todos precisaron dosis de mantenimiento media de
7 mg/dia) sin presentar datos de progresion de la enfermedad®’. La
presencia de una afectacién multiorganica parece indicar una peor
respuesta al tratamiento®%, lo que puede justificar la introduccién
de farmacos modificadores de la enfermedad (FAME)2.

La utilizacién de FAME no ha sido bien establecida. En un ensayo
prospectivo de cohortes donde se evaltian glucocorticoides (predni-
sona 0,5-1 mg/kg/dia con descenso y mantenimiento 5-10 mg/dia)
frente a glucocorticoides + ciclofosfamida oral (50-100 mg/dia), al
cabo de un afio, las recidivas eran del 38,5% en el primer grupo y
del 12% en el segundo. El resto de datos se basa en estudios obser-
vacionales, donde entre un 60-35% de pacientes®!? con IgG4-RD
han sido tratados con estos fairmacos, generalmente junto a gluco-
corticoides. Los principales son azatioprina y metotrexato®!, si bien

dltimamente se han publicado nuevos estudios con micofenolato
de mofetilo®’ y leflunomida®®.

Rituximab, un anticuerpo monoclonal quimérico anti-CD20, ha
demostrado tener una significativa respuesta en pacientes con
IgG4-RD. Un ensayo clinico abierto con 30 pacientes, mayoritaria-
mente sin tratamiento esteroideo, ha logrado una disminucién de
2 o mas puntos del IgG4-RI en el 77% de ellos a los 12 meses. La
remisién completa con IgG4-RI de 0 fue del 60%°°. Los autores pos-
tulan que el efecto del rituximab se correlaciona con el descenso
del niimero de plasmablastos?? tras el tratamiento.

Actualmente se encuentran en fase de ensayos clinicos
XmAb5871 (NCT02725476, fase 2) un anticuerpo humani-
zado anti-CD19; la combinacién de lenalidomida con rituximab
(NCT02705638, fase 1); la combinacién de prednisona con leflu-
nomida (NCT02703194, fase 4) y la combinacién de micofenolato
de mofetilo con prednisona (NCT02458196, fase 2).

Pronéstico

En fases iniciales, en las que el componente de fibrosis es de
poca importancia, estos pacientes presentan una buena respuesta
al tratamiento glucocorticoideo, con tasas de respuesta superiores
al 80%. Esta es la razén por la que clasicamente se ha conside-
rado a esta entidad como de buen pronéstico. Sin embargo, algunas
manifestaciones pueden ser rebeldes al tratamiento, como la afec-
tacion biliar en forma de colangitis secundaria, que puede dar
lugar a una cirrosis biliar secundaria. En otras ocasiones, algunas
de las complicaciones clinicas comentadas, tales como la presen-
cia de aneurismas arteriales, pueden llevar a la muerte de los
pacientes. Las manifestaciones que se considera que requieren un
tratamiento urgente para evitar complicaciones®> son la aortitis,
la fibrosis retroperitoneal, la afectacién biliar proximal, la nefritis
tabulo intersticial, la paquimeningitis y la afectacion de pancreas y
pericardio.
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IgG4-RD Disease Responder Index

Date form completed: (e.g., 7 / July / 2050) .
I Case number:

Scoring Rules:

This case report form refers to manifestations of disease activity present in the last 28 days

Scoring: 0 Normal or resolved
1 Improved
2 Persistent (Unchanged from previous visit; still active)
3 New / Recurrence
4 Worsened despite treatment
Definitions:

Organ/Site score: The overall level of IgG4-RD activity within a specific organ system

Symptomatic: Is the disease manifestation in a particular organ system symptomatic? (Y = yes; N = no). if yes, specify
the symptom.

Urgent disease: Disease that requires treatment immediately to prevent serious organ dysfunction (Y = yes; N = no)
(The presence of urgent disease within an organ leads to doubling of that organ system score)

Damage: Organ dysfunction that has occurred as a result of IgG4-RD and is considered permanent (Y = yes; N = no)

Activity Damage
Organ/Site Organ/Site | Symptomatic Urgent Present
Score (Yes/No) (Yes/No) (Yes/No)

(0-4)

Pachymeninges
e headache
e cranial nerve palsies
e radiculomyelopathy
e meningeal
enhancement
e  Other (specify):

Pituitary gland
e visual field
abnormalities
e endocrine
dysfunction
e pituitary mass
e  Other (specify):

Orbits and lacrimal glands
e proptosis
e lacrimal gland




swelling
e retro-bulbar mass
e  Other (specify):

Damage

Activity
Organ/Site Organ/Site | Symptomatic Urgent
Score (Yes/No) (Yes/No)
(0-4)

Present
(Yes/No)

Salivary glands
o swelling
e sicca symptoms
e Other (specify):

Thyroid
e Nodular enlargement
o Diffuse enlargement
e Other (specify):

Lymph nodes
e lymphadenopathy
e  Other (specify):

Lungs
e pulmonary nodules
or mass
o interstitial
pneumonia

e pulmonary fibrosis

e pleural effusion and
thickening

e Other (specify):

Aorta / large blood vessels
e aortic aneurysm
e aortic dissection
¢ wall thickening and
inflammation
e  Other (specify):

Retroperitoneum,
Mediastinum, and Mesentery
e mass lesion
e ureteral stenosis
e superior vena cava
syndrome
e Other (specify):

Pancreas
e obstructive jaundice
pancreatitis

[ )
e pancreatic mass
e diffuse pancreatic




enlargement

o Other (specify):
Activity
Organ/Site Organ/Site | Symptomatic Urgent
Score (Yes/No) (Yes/No)
(0-4)

Bile duct and liver
abnormal liver function

tests
hepatic mass

Other (specify):

sterile pyuria
hematuria
subnephrotic
proteinuria
mass lesion

Other (specify):

nodular lesions

Other (specify):

Other

Sclerosis/mass formation in

breast
prostate
maxillary sinus
nasal septum
pericardium
Specify other

organ(s) involved:

Score

Level Descriptor

mg/dl

Serum IgG4 concentration

Total Activity Score (Organ/Site plus serum IgG4 score):

Total number of Urgent organs involved:

Total number of Damaged organs:

Damage

Present
(Yes/No)

Cumulative steroid dose in the past 28 days:

Steroid dose at the time of assessment (prednisone equivalent):

mg/day

mg prednisone equivalent
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