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PRESENTACIO
D’'INGRID E. LUNDBERG
PER
ALBERT SELVA O’CALLAGHAN






Rector Magnific de la UAB,

Dega de la Facultat de Medicina,
Presidenta del Consell Social,
Autoritats académiques,

Membres de la Comunitat Universitaria,
Senyores i1 senyors,

Es per a mi un privilegi i un honor presentar, davant de la comunitat
universitaria, la professora Ingrid Lundberg, nominada com a doctora
honoris causa per la nostra facultat a peticid6 del Departament de
Medicina. No faré aqui un recull exhaustiu dels seus merits o del seu
curriculum vitae, que, d’altra banda, ja estan recollits al llibret de I’ac-
te d’investidura que trobareu al web de la UAB. Faré, en canvi, una
laudatio dels aspectes més rellevants des del punt de vista académic i
huma d’aquesta professora.

Vaig coneixer Ingrid Lundberg durant una reuni6 cientifica que va te-
nir lloc a Estocolm, Suécia, concretament a I’ Institut Karolinska, I’any
2004, fa més de vint anys. El lloc on se celebrava I’esdeveniment era
la seu on es lliuren els premis Nobel, un marc, doncs, incomparable.
Ja aleshores em va cridar I’atenci6 la manera d’expressar el seu conei-
xement sobre aquestes malalties tan complexes i rares, les miositis, i
la facilitat de relacionar-se i comunicar-se amb altres metges clinics,
perd també amb cientifics d’altres especialitats 1 investigadors basics. El
titol de la reunid, «Interaccions entre el sistema immunitari i el meta-
bolisme muscular: per que es debiliten els musculs en pacients amb



malalties musculars inflamatories croniques?», ja era indicatiu de la
seva curiositat 1 inquietud per la malaltia i del seu compromis per in-
tentar ajudar els malalts que la pateixen.

Al llarg de tots aquests anys, la professora Lundberg ha estat clau en el
lideratge de projectes rellevants que han canviat i modificat el conei-
xement medic i cientific sobre aquestes malalties, entre els quals cal
assenyalar la classificacio6 de les miopaties inflamatories de I’any 2017,
actualment en revisio en un projecte liderat per ella mateixa, el regis-
tre europeu de miositis, o el recent projecte sobre la historia natural de
les malalties musculars inflamatories. Ha publicat nombrosos estudis
en revistes d’alt impacte 1 ha participat en conferéncies, simposis i
congressos per tot el mon.

Una de les capacitats de la professora Lundberg ¢és la d’aglutinar met-
ges clinics 1 investigadors d’arreu del mon 1 engrescar-los en projectes
que tenen repercussid en la practica clinica. L’any 2015, es va ce-
lebrar el primer congrés mundial dedicat a I’estudi de les miopaties
inflamatories (Global Conference on Myositis). Va ser precisament la
professora Lundberg la impulsora d’aquestes reunions, que s’han anat
celebrant cada dos anys i que inicament han estat interrompudes per
la pandémia de COVID-19, que tantes coses va interrompre. L’ultima
reunio va tenir lloc I’any 2024 a Pittsburgh, Estats Units, i la professo-
ra Ingrid Lundberg hi va tenir també un paper molt rellevant.

El seu lideratge a I’Institut Karolinska, on desenvolupa la seva activi-
tat assistencial, docent i investigadora, actua com un pol d’atraccié per
a metges i metgesses d’arreu d’Europa, Asia o els Estats Units, que
hi acudeixen no només per formar-se en I’estudi d’aquestes malalties,
sind també per participar en la recerca capdavantera que desenvolupa.
Metges 1 metgesses formats a la Universitat Autonoma de Barcelona
han tingut 1’oportunitat de gaudir d’aquesta experiéncia. La doctora
Ane Labirua (avui també present en aquest acte académic), que va
llegir la seva tesi doctoral sobre la sindrome antisintetasa, i de qui em
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consta que la professora Lundberg guarda un record molt bo, va estar
a I’Institut Karolinska 1’any 2010. També els doctors Ernesto Trallero
i Lluis Jubany van gaudir de I’experiéncia de participar, 1’any 2011, a
I’escola d’estiu sobre miositis que cada any organitzava la professo-
ra Lundberg. Més recentment, la doctora Irene Peralta, reumatologa
formada a la Unitat Docent Germans Trias i Pujol, uns mesos des-
prés d’una estada a I’Institut Karolinska ha passat a formar part de
I’equip de la professora Lundberg com a responsable de I’estudi sobre
la historia natural d’aquestes malalties, les miositis. Tot aixo ha con-
tribuit indubtablement a enfortir els llagos entre ambdues institucions.
Aquesta generositat en acceptar metges i metgesses joves al seu centre
¢és una caracteristica que 1’honora.

El compromis amb I’ensenyanga 1 la formaci6 ha estat paleés durant
tots aquests anys en incorporar 1’estudi de les miositis a diversos grups
d’associacions mediques, com ara I’ Alianga Europea d’Associacions
de Reumatologia (EULAR) o la Xarxa Europea de Malalties Rares i
Complexes del Teixit Connectiu i Musculoesquelétic (ReCONNET),
o en participar en grups d’estudi sobre la qualitat de vida relacionada
amb la salut, com ara el Centre Neuromuscular Europeu (ENMC),
entre altres temes d’interés. Hem de recordar que aquestes malalties,
les miopaties inflamatories idiopatiques, han estat durant molts anys,
degut a la seva raresa 1 dificultat en el tractament 1 la cura, malalties
oblidades, la qual cosa ha comportat un important sofriment als ma-
lalts que les pateixen. Per tot aixo el paper de la professora Lundberg
¢€s tan important, ja que contribueix no solament al diagnostic i tracta-
ment d’aquests trastorns, sin6 també a visibilitzar-los.

N’hem ressaltat fins ara la capacitat de lideratge, el coneixement cien-
tific 1 la valua com a professional médica, pero seria injust no ressal-
tar-ne aspectes més humans, com ara la seva relacié amb els malalts
i les associacions de malalts, la seva generositat i el respecte als seus
col-legues i1 professionals de la salut i, per descomptat, també als ma-
lalts 1 metges joves en periode de formacid. El seu sentit de I’humor,
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la seva bonhomia i una desconeguda per molts habilitat per al ball i la
interaccio social fora de les estructures académiques son aspectes que
també¢ voldria destacar i que contribueixen a ressaltar encara més 1’ex-
traordinaria persona que ¢€s la professora Lundberg.

Es per tot aixd que tinc el plaer, I’honor i el privilegi de demanar
al Rector Magnific de la Universitat Autonoma de Barcelona que
s’atorgui el grau de doctora honoris causa a la professora Ingrid

Lundberg.

Moltes gracies.
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ENGLISH VERSION OF THE INTRODUCTION OF
PROF. INGRID E. LUNDBERG BY PROF. ALBERT SELVA
O’CALLAGHAN

It is a privilege and an honour to introduce to the university com-
munity Professor Ingrid Lundberg, nominated by our Faculty for an
honorary doctorate upon the recommendation of the Department of
Medicine. I will not provide you with an exhaustive list of the merits
or CV of Professor Lundberg, which are already included in the bo-
oklet for this event which is available on the UAB website. Instead, 1
would like to offer you a laudation of Professor Lundberg’s most sig-
nificant achievements from both an academic and human perspective.

I'met Professor Ingrid Lundberg during a scientific meeting held at the
Karolinska Institute in Stockholm, Sweden, in 2004 — more than two
decades ago. The event took place at the prestigious venue where the
Nobel Prizes are awarded, providing an exceptional academic setting.
Even then, I was deeply impressed by Professor Lundberg’s ability
to articulate her knowledge of the rare, challenging group of diseases
known as myositis and her talent for engaging in meaningful dialogue
with clinicians and professionals from other specialities, including ba-
sic research. The meeting’s topic, “Interactions between the immune
system and muscle metabolism — why do muscles weaken in patients
with chronic inflammatory muscle diseases?”, reflected her scientific
curiosity and concern about these conditions and her commitment to
helping the affected patients.
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Over the years, Professor Lundberg has played a key role in leading
projects to advance the medical and scientific knowledge related to
these diseases. Among the most notable is the 2017 classification
of inflammatory myopathies, which is currently undergoing an up-
date in a project led by her, and the Euromyositis Registry. A more
recent initiative is focused on the natural history of inflammatory
muscle diseases. She has published numerous studies in high-impact
journals and participated in conferences, symposia, and congresses
worldwide.

One of Professor Lundberg’s great abilities is bringing together clini-
cians and researchers from around the world, inspiring them to enga-
ge in projects that have a direct impact on clinical practice. In 2015,
the first-ever Global Conference on Myositis was held, dedicated
to the study of inflammatory myopathies. Professor Lundberg has
spearheaded these meetings, which have since taken place every two
years — interrupted only by the COVID-19 pandemic. At the most re-
cent conference, held in 2024 in Pittsburgh, USA, Professor Lundberg
once again played a highly significant role.

Professor Lundberg’s leadership at the Karolinska Institute, where
she carries out her clinical, teaching, and research activities, ser-
ves as a major attraction for physicians from Europe, Asia, and the
United States. These professionals are drawn by the opportunity to
receive specialised training in the study of these diseases, and to ac-
tively participate in the cutting-edge research conducted under her
guidance.

Several physicians trained at our institution, the Universitat Autonoma
de Barcelona, have benefitted from this experience. Dr. Ane Labirua,
who is present at today’s event, and held in fond regard by Professor
Lundberg, defended her doctoral thesis on antisynthetase syndrome
and spent time at the Karolinska Institute in 2010. Dr. Ernesto Trallero and
Dr. Lluis Jubany participated in the Myositis Summer School in 2011,
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an annual programme organised by Professor Lundberg. More recent-
ly, Dr. Irene Peralta, a rheumatologist trained at the Germans Tries
1 Pujol Teaching Unit, completed a research stay at the Karolinska
Institute and has since joined Professor Lundberg’s team, where she
is now in charge of an international study on the natural history of
myositis. This activity has undoubtedly strengthened the ties between
our two institutions. Welcoming young doctors to her centre is a great
mark of Professor Lundberg’s generosity.

Her commitment to education and training has been increasin-
gly evident over the years, through the integration of myositis re-
search into various medical associations and networks, such as the
European Alliance of Associations for Rheumatology (EULAR) and
the European Reference Network on connective tissue disorders
(ReCONNET), as well as participation in research groups, such as the
European Neuromuscular Centre (ENMC), focusing on health-related
quality of life among other issues. It is important to acknowledge that
idiopathic inflammatory myopathies have historically been neglected
due to their rarity and the challenges they present for treatment and
management. This lack of attention has been detrimental for the indi-
viduals affected, and that is why Professor Lundberg’s contributions
are so important, as her work extends beyond the diagnosis and tre-
atment of these diseases to include efforts aimed at increasing their
visibility within the medical community and beyond.

So far, we have highlighted Professor Lundberg’s leadership skills,
her scientific knowledge, and her excellence as a medical profession-
al. However, we cannot overlook her human qualities — her relation-
ship with patients and patient associations, her generosity, and the
respect she shows towards colleagues, healthcare professionals, and
young doctors in training. Her sense of humour, warmth, her social
interaction beyond academic settings, as well as a little-known talent
for dancing, further highlight the extraordinary person she is.
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For all these reasons it is my pleasure, honour and privilege to request
of the Honourable Rector of the Universitat Autonoma de Barcelona
that he confer the degree of Honorary Doctor on Professor Ingrid
Lundberg.

Thank you very much.
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DISCURS D’INVESTIDURA
D’INGRID E. LUNDBERG






AUTOIMMUNE INFLAMMATORY MYOPATHY - A COM-
PLEX AUTOIMMUNE DISEASE WITH MANY FACES

First of all, I would express my sincere gratitude to Universitat
Autonoma de Barcelona for selecting me for this prestigious award. [
am really honoured! I would also like to acknowledge that the work
behind this recognition was only possible thanks to a lot of work from
many collaborators at Karolinska Institutet, as well as international
collaborators over many years. The collaboration for more than 20
years with Professor Selva O’Callaghan has been extremely important
and resulted in novel information that will come to benefit our own
patients as well as for other patients world-wide.

Myositis

The autoimmune inflammatory myopathies, often named idiopathic
inflammatory myopathies (IIM) as we do not know the cause of the
disease, but in daily life just called myositis, are chronic disorders
mainly affecting skeletal muscles leading to severe muscle weakness
and low muscle endurance. Other organs are frequently involved such
as skin, lungs, joints and heart contributing to varying degree of disa-
bility and low quality of life, and an increased risk of early death. This
is a heterogenous group of diseases with various clinical manifestati-
ons and prognoses. Myositis is a rare rheumatic disorder and may not
always be easy to diagnose.
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My interest in myositis goes back to meetings with patients during my
training to become a rheumatologist. One day [ met a man in his fifties
who was severely disabled with difficulties to move due to pronoun-
ced muscle weakness. He also had elevated muscle enzymes in serum.
We performed the usual clinical examination which showed objective
muscle weakness, an electromyogram showed signs of myopathy, and
a muscle biopsy showed inflammation. At this time three subgroups
of myositis had been identified based on differences in clinical and
histopathological features in muscle biopsies: dermatomyositis with a
skin rash, polymyositis, and inclusion body myositis — both with predo-
minating muscle weakness, the latter with typical inclusions in muscle
fibres. My patient had typical features of polymyositis. Treatment with
high doses of glucocorticoids was started and the patient was told to
rest as was the recommendation in the textbooks at that time. Patients
with myositis often have a slow improvement of muscle strength and
some hardly improved at all, despite the use of aggressive immuno-
suppressive treatment. This man came back to the clinic six weeks
later, lay down on the floor in my office and performed an impressive
set of push-ups to demonstrate how much he had improved after he
started to do physical exercise with his elite swimming daughters.

This made me go back to the literature and question our recommenda-
tion of rest for individuals with myositis. To my surprise, I found that
this recommendation was based on careful studies of muscle biopsies
taken from runners before and after a marathon race. After a marathon
race massive inflammation was often seen in the muscle tissue. This
led to the interpretation that exercise could induce inflammation in
the skeletal muscle and if you already had an inflammation this could
possibly worsen. Hence the recommendation was to rest when you
have signs of inflammation in your muscles.
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Exercise in myositis

This was the start of our first research projects in patients with
polymyositis and dermatomyositis where we hypothesised that
exercise may not be harmful but possibly beneficial. Together with
my colleague, physical therapist Helene Alexanderson, we desig-
ned an open-label study to test safety of exercise in patients with
myositis. We introduced an exercise programme including modera-
te resistance exercise for 15 minutes followed by a 15-minute walk,
5 days per week, in patients with chronic myositis with low levels
of disease activity (Alexanderson H et al. 1999). We performed ca-
reful monitoring with close clinical follow-up measuring muscle
strength together with measurements of serum levels of enzymes,
as well as magnetic resonance imaging (MRI) and muscle biopsy
before and after the 12-week exercise programme. Our results were
clear: patients improved in muscle strength and there were no signs
of worsening muscle inflammation. This study has been followed
by several other studies by our group and others with similar results.
In another study we introduced exercise early in patients with short-
term disease, as soon as possible after starting immunosuppressive
treatment, also with no signs of worsening (Alexanderson H et al.
2000). These observations were followed by a randomised contro-
lled trial to explore levels of inflammation and signs of hypoxia
within muscle tissue before and after a period of exercise compared
to control patients with myositis living their normal lives. In this
study the patients in the group with active exercise improved their
cycling capacity and achieved lower clinical disease activity (Fig. 1).
In muscle tissue we found signs indicating decreased inflammati-
on and improved metabolism (mitochondrial activity) after 12 we-
eks of supervised exercise performed by aerobic cycling (Alemo
Munters L et al. 2013).
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Figure 1. A 12-week randomised controlled trial with endurance exercise resulted in
longer cycling time, and reduced lactate levels in the thigh muscle compartment after
exhaustion measured by microdialysis in the muscle tissue. (Alemo Munters L et al. Ar-
thritis Res Ther. 2013 Aug 13;15(4):R83. doi: 10.1186/ar4263)

Mitochondrial pathways including the oxidative phosphorylation me-
tabolic pathway were most affected by the endurance exercise, as de-
monstrated by proteomics analysis. No such changes were seen in the
control group. Therefore our data indicate that endurance exercise in
patients with established polymyositis or dermatomyositis may activa-
te an aerobic phenotype, promote muscle growth, and simultaneously
suppress the inflammatory response in the muscles of patients subject
to exercise as supported by a combination of data on gene expression,
proteomics and capillary density in repeated muscle biopsies. Today,
the textbooks have been revised and treatment recommendations now
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include physical exercise in combination with immunosuppressive
treatment for patients with myositis.

Classification criteria for myositis

During these studies we identified some clear differences in clinical
presentation within the group of patients with myositis. It became clear
that we needed new definitions of myositis and its subgroups to distin-
guish differences in the pathophysiology of these disorders in order to
improve therapies. To develop new classification criteria a large study
was needed involving many patients and, furthermore, a multidiscipli-
nary effort was required as patients with myositis depending on their
predomination clinical manifestations are seen by rheumatologists,
dermatologists or neurologists. A huge project involving 47 centres,
976 patients with myositis and an almost equal number of comparator
cases mimicking myositis was launched (Fig. 2). Based on data from
these patients a proposal for the 2017 EULAR/ACR classification cri-
teria for adult and juvenile myositis was developed (Lundberg IE et
al. 2017). In these criteria a new subgroup was identified: amyopathic
dermatomyositis, that is patients with mild or no muscle weakness but
with skin manifestations similar to dermatomyositis. These classifica-
tion criteria have attracted a lot of attention and nowadays they are the
most frequently used criteria in clinical trials.
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1600 IIM and comparators
M 976 (74% adults; 26% children)
Comparators 624 (81% adults; 19% children)

IIM SUBGROUPS n %
Juvenile dermatomyositis 251 15.7
Polymyositis 241 15.1
Dermatomyositis 236 14.8
Inclusion body myositis 176 11.0
Amyopathic dermatomyositis 44 2.8
Hypomyopathic dermatomyositis 12 0.8
Immune-mediated necrotising myopathy | 11 0.7
Juvenile polymyositis 5 0.3
Non-inflammatory myopathy 624 39.0

Figure 2. Red stars mark centres that contributed to the myositis classification criteria

project
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However, since the project started in 2004 some new myositis sub-
groups have been identified, defined by presence of myositis specific
autoantibodies, and thus had not been included in the project. This
shortcoming in the classification criteria has identified the need to re-
vise the criteria, a project that is currently ongoing. This also reflects
the rapid dynamics in the understanding of myositis much related to the
identification of several new myositis-specific autoantibodies that are
associated with distinct clinical phenotypes (Fig. 3).

Anti- Severe necrotizing myopathy
MGCR .
Anti- Hallmark
oy Anti- oM
Mi-2
MVOS L SaaaSevere DM :
(muscle, skin, soft tissue) Anti-p140
Lung .
; Anti-MDAS Anti-TIF1y
disease Cancer-
CADM DM

Figure 3. Myositis specific autoantibodies (MSA) and myositis associated autoantibodies
(MAA). Courtesy: H. Gunawardena

Myositis registry, MYONET (former Euromyositis)

Encouraged by the international collaborative efforts in the cri-
teria project, together with Professor H. Chinoy, in Manchester, and
Professor J. Vencovsky, in Prague, and with the support of an EU-
funded project, AUTOCURE, we established an international regis-
ter, initially named Euromyositis, to follow patients with myositis.
As it evolved into an international register it was renamed MYONET
(https://euromyositis.eu/ and https://www.myonet.info/) (Fig. 4). The
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intention of this collaborative effort was to collect clinical and labora-
tory data from a large number of patients with myositis and different
clinical manifestations, to improve the understanding of the disease,
its origin and its development, pathophysiology and treatment respon-
se. Another aim of the MYONET registry was to develop a tool to
facilitate follow-up in the clinic, to use the register data in discussion
with individual patients in making decisions on treatment.

Figure 4. MYONET registry. Yellow dots are centres contributing to the MYONET col-
laboration

A primary objective of the MYONET registry was to collect basic
clinical data together with DNA to identify genetic risk factors for
myositis. The MYONET collaboration was part of the first geno-
me-wide association studies (GWAS) and the first Immunochip study
in Caucasian patients with polymyositis and dermatomyositis. From
these studies it became clear that the strongest risk factor for myosi-
tis as a group was the human leukocyte antigen (HLA) 8.1 ancestral
haplotype allele (Miller FW et al. 2015).
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In follow-up studies of genetic risk factors, we applied subgrouping
based on the identification of myositis specific autoantibodies together
with clinical manifestations, such as antisynthetase syndrome (with a
high frequency of interstitial lung disease, myositis and arthritis), der-
matomyositis associated with anti-MDAS autoantibodies and severe
interstitial lung disease, immune mediating necrotising myopathies
associated with anti-SRP, and anti-HMGCR autoantibodies (Fig. 3).
One of the strongest HLA associations was with HLA-DRB1*03:01
and presence of anti-Jol autoantibodies, whereas anti-TIF1 gamma
autoantibodies were associated HLADQB1*02:02 in adult-onset der-
matomyositis and with HLADQB1*02:01 in juvenile-onset derma-
tomyositis. Interestingly, TIF1 gamma positive dermatomyositis in
adults with dermatomyositis is strongly associated with cancer, which
is not the case for juvenile-onset dermatomyositis. The differences in
HLA association might indicate that the immune reaction in children
and adults with anti-TIF1 gamma positive dermatomyositis target di-
fferent epitopes of the TIFIgamma protein. Based on Scandinavian
and Czech patients with myositis, we have identified additional HLA-
alleles associated with other autoantibody defined subtypes, and im-
portantly different autoantibodies or combinations of autoantibodies
are strongly associated with different HLA-alleles (Fig. 5) (Leclair V
etal. 2023).
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Subgroups HLA Clinical subsets

1-anti-Ro52 (10%) No significant associations

2-anti-UIRNP HLA-DOA1"03, HLA-DQB1°03, HLA-DRS

(14%) HLA-DRE1“11, HLA-DRE1"15, HLA-DR1 poussvs
75 HLA-DQA1°05, HLA-DOB1°02, HLA-DRB1°03,

3-anti-PMScl (8%) HLA-DOB1:p0s-10:A, HLA-DRB1:pos26:F,

HLA-DRB1p0837NL. HLADRE $0871K

Er - " HUADOAY 02 HUAORBI DT, HA-ORBI*1E MM M AORBY I3, |
santiMi2(5%) kR 74 A GRS o L TAA DA TS 57 -

HLA-DRB1°03,
S-anti-Jo1 (9%} HLAB:p0s9.0, HLA-DRB1 pos74:A
HLA-DOA HLA-DOB102, HLA-DREY
50 G-anti-Jo1/Ro52 mau‘ﬁuaa-'??m VA apo0,
(10%)

% individuals

7-anti-TIF1y (6%) uw‘ ‘m”‘u‘ u‘m =7 :}:u.m“ .m‘;'u.l'm.n L

HLA-DQA 1701, HLA-DQB1°06, HLA-DRB1"13,
B-none (39%) HLA-B:pos1 14:0K, HLA-B:pos4S:E, HLA-Bpos9s:|

0

Figure 5. Distribution of subgroups of myositis defined by autoantibody profiles,
their HLA-associated alleles, amino acids, and clinical/pathological subsets.

Leclair et al. EBioMedicine. 2023 Oct;96:104804. doi: 10.1016/j.ebiom.2023.104804.
Epub 2023 Sep 26

Together, the observed HLA-associations with distinct autoantibo-
dy-defined subgroups support the importance of the adaptive immune
system in the pathophysiology of myositis as the major role of the
HLA molecules is to present antigens to T cells to induce a specific
immune activation which can lead to autoantibody production.

Registry data to predict outcome

In addition to the international MYONET we have also established
a Swedish myositis registry, SweMyoNet, with longitudinal outco-
me data and treatment. These registry data were used to analyse the
response to conventional immunosuppressive treatment in patients
with myositis (IIM) applying the Total Improvement Score (TIS)
(Aggarwal R et al. 2016). After one year, 62% of patients showed a
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minimal response, 38% achieved a moderate response, but only 19%
achieved a major response. When subgrouping patients based on au-
toantibodies we observed that patients with dermatomyositis-specific
autoantibodies achieved better levels of response compared to other au-
toantibody-defined groups (Espinosa-Ortega F et al. 2022). In con-
trast, dysphagia, which was associated with a shorter timespan from
symptom onset to diagnosis, and intensive initial immunosuppressive
treatment was associated with a higher response rate after one year of
pharmacologic treatment, regardless of autoantibody status.

The MYONET registry has made it possible to analyse whether certain
autoantibodies could predict chronic disease. For this study we inclu-
ded 757 adult patients with myositis from 13 centres worldwide with
available autoantibody profiles and clinical follow-up. The outcome
was defined by the Myositis Damage Index (MDI) (Espinosa-Ortega
F et al. 2024). Patients with anti-PM/Scl autoantibodies developed
more damage per year of follow-up since diagnosis, independent of
sex and age at diagnosis, compared to the seronegative group, whe-
reas patients with dermatomyositis-specific autoantibodies developed
less damage per year of follow-up since diagnosis. These results indi-
cate that the autoantibody profile could serve as a predictor for chro-
nic disease, but these data need to be confirmed in a prospective study.

Immune reactivity in myositis

An overarching question to understand the autoimmune reaction and
the target of the immune reactions in order to develop new and more
targeted therapies is to understand the triggering factors of the immu-
ne reactions and where they take place.

Based on epidemiology studies from the Swedish national registries
we have identified infections as risk factors for myositis, in particular
respiratory tract infections (Svensson J et al. 2017). But not only in-
fections, also other lung diseases constituted a risk factor for myositis.
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There was even a dose-response effect; the more visits due to pulmo-
nary disease diagnoses the higher risk of developing myositis (Fig.
6). This observation was supported by data from a questionnaire sent
to patients with myositis and to control individuals without myositis.

Infections, n(%)

1 visit 70 (7%) 528 (6%) —.— 1.4 (1.1-1.8)

25 visits 14 (1%) 76 (1%) — 2.0 (1.1-3.5)

0 visits 865 (90%) 9053 (96%) . ref
2-4 visits 33 (3%) 149 (2%) P —— 2.3 (16-3.4)
D!S 1 !0 270 4IH 6!0
OR (95%Cl)

Figure 6. Effects of having multiple previous hospital visits indicating infections or respiratory tract
disease on the future risk of developing idiopathic inflammatory myopathies. (OR, odds ratio; CI,
confidence interval.)

Svensson J et al. Ann Rheum Dis. 2017 Nov;76(11):1803-1808.

Based on these observations, together with reports of the most com-
mon of the myositis specific autoantibodies, the anti-Jo1 autoantibo-
dy, being present in individuals before diagnosis of myositis (Miller
FW et al. 1990) we combined our Swedish HLA data in patients with
myositis from UK, Hungary and Czech Republic and tested the risk
of a common environmental exposure for the lungs, namely smoking,
and indeed found that smoking is a risk factor for anti-Jol positive
myositis in patients with HLA-DRB1*03 allele (Chinoy H et al. 2012).

The high frequency of interstitial lung disease in patients with myosi-
tis, in particular patients with anti-Jo1 and anti-MDAS5 autoantibodies,
is intriguing. Furthermore, interstitial lung disease is a major factor
contributing to morbidity and mortality in these subsets of myositis.



This has made us focus on these subgroups to understand more of the
pathophysiology of this subgroup of myositis. Based on our longitudi-
nally followed cohort of patients with myositis using the SweMyoNet
and MYONET registries we identified patients with anti-Jo1 autoanti-
bodies. Next we aimed to identify antigen-specific T cells that reacted
with a peptide from the Histidyl-tRNA synthetase (HisRS). By stimu-
lating cells from bronchoalveolar lavage (BAL) and peripheral blo-
od, indeed we found that T cells from patients with HLA-DRB1*03
genotype had a high reactivity to the peptide we tested compared to
controls (Galindo-Feria AS et al. 2020). Furthermore, the cells in BAL
fluid had a significantly higher reactivity producing pro-inflammatory
cytokines compared to cells derived from peripheral blood. We also
detected anti-Jol autoantibodies in the BAL fluid and in bronchial
biopsies we identified germinal centre-like structures. Together, the-
se observations support the hypothesis that the lung may be a site
of immune reaction and might contribute to autoantibody producti-
on. This work is continued in an ongoing project in which we have
used tetramers with peptides from the HisRS protein and confirmed
antigen-specific T cells in the peripheral blood of HLA-DRB1*03 an-
ti-Jo1 positive patients.

Still, all the autoantibodies that have been identified do not explain the
central involvement of the skeletal muscle in patients with myositis,
as the target autoantigens of the autoantibodies found in patients with
myositis are ubiquitously expressed in all cells. To challenge this we
screened a cDNA library of muscle using patient sera and found some
interesting hits. One muscle-specific protein that caught our attention
was the Four and Half Limb 1 (FHL1) protein, as mutations in this
protein are strongly associated with severe muscle dystrophies such
as Emery Dreifuss. We developed assays to screen for anti-FHL1 au-
toantibodies and found these autoantibodies in up to 25% of patients
with myositis but rarely in other autoimmune disorders (Albrecht I
et al. 2015). In addition, we found that the anti-FHL1 autoantibodies
were often associated with severe myopathy. In follow-up studies we
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have observed that the anti-FHL1 autoantibodies are present at the
time of diagnosis and often decrease after the start of immunosuppres-
sive treatment (Galindo-Feria AS et al. 2024). They are not totally
myositis-specific as they can also be detected at lower frequency and
at lower levels in e.g. patients with systemic sclerosis. The anti-FHL1
autoantibody could potentially become a biomarker for prognosis but
needs to be tested in other longitudinal cohorts with follow-up data.

Single cell T cell profile in myositis and anti-Jol follow-up

To get a better understanding of the immune reactivity in the mus-
cle tissue we performed single cell RNA sequencing on T cells from
muscle biopsies and paired circulating memory T cells from six pa-
tients with recently diagnosed myositis. A shared finding in all mus-
cle biopsies was infiltration of tissue resident memory T cells (TRM)
(Argyriou A et al. 2023). These cells, as well as effector memory cells,
were found to be clonally expanded, suggesting that they contribu-
te to the disease pathogenesis. Finally, we detected identical clonally
expanded T cells persisting in the muscle tissue after nine months of
conventional immunosuppressive treatment in two of these patients,
both with clinical low disease activity. This observation might indi-
cate persisting immune reactivity in muscle despite heavy immuno-
suppression for several months and these cells may contribute to the
chronic disease.

Another autoantibody, anti-TIF1 gamma, is strongly associated with
cancer in patients with the subgroup dermatomyositis. In a collabora-
tion with Dr Selva O’Callaghan, we found that in anti-TIF1 gamma
positive dermatomyositis a cancer diagnosis was confirmed in most
patients within three years before or after dermatomyositis diagno-
sis (Fig. 7) (Dani L et al. 2020). We also detected anti-TIF1 gam-
ma autoantibodies up to five years before cancer diagnosis and that
the autoantibodies could disappear and the dermatomyositis could
go into remission with successful treatment of the cancer, supporting
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the idea that in these cases dermatomyositis could be a paramalignant
phenomenon.
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Figure 7. Time interval in years between myositis diagnosis (time 0) and cancer dia-
gnoses in patients positive and negative for anti-TIF1-y antibodies.

Adapted from Dani L et al. 2020

In summary, over the past decades we have seen an evolution of the
myositis disease into several clinically different subgroups, each
strongly associated with autoantibodies that are specific for myositis.
These observations are clinically important to help in diagnosis but
also to predict organ involvement and prognosis. We still need to learn
more about the underlying molecular mechanisms in the respective
subgroups to guide our treatment decisions in a more individualised
fashion and to facilitate development of new and more targeted the-
rapies to improve life for patients with myositis. As these are rare
disorders we need to collaborate across the borders of countries and
of disciplines, and with patients with myositis to accomplish our aim
to improve their quality of life.
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Acord 44/2024, de 24 d’abril, del Consell de Govern

Vista la peticié formulada pel Deganat de la Facultat de Medicina i I’acord de la
Junta de la Facultat de data 12 de desembre de 2023, pel qual se sol-licita al Con-
sell de Govern el nomenament de la doctora Ingrid E. Lundberg com a doctora
honoris causa de la Universitat Autonoma de Barcelona.

Atés que, tant del curriculum de la candidata com de la documentacid referent
als seus merits i de les circumstancies que concorren, queda acreditat que la seva
activitat en el camp de la docéncia i de la recerca la fa mereixedora d’obtenir la
distincid de doctora honoris causa de la Universitat Autonoma de Barcelona.

Ateés que la normativa que regula el procediment per a 1’atorgament del titol de
doctor honoris causa aprovada pel Consell de Govern en data 26 de maig de 2004,
en el seu article 5.2 estableix que el Consell de Govern podra atorgar un nomena-
ment cada dos anys a la Facultat de Ciéncies, a la Facultat de Filosofia i Lletres
i a la Facultat de Medicina, i un nomenament cada quatre anys a cadascun dels
centres restants.

Ates que la proposta de la Facultat de Medicina compleix els requisits exigits a
la normativa abans esmentada.

S’ACORDA:

PRIMER. Nomenar la doctora Ingrid E. Lundberg doctora honoris causa de la
UAB.

SEGON. Encarregar a la secretaria general I’execuci6 i el seguiment d’aquest
acord.

TERCER. Comunicar el present acord al Deganat de la Facultat de Medicina.
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