Vo

Excelence in

Rheumati
Autoim

Diseases

ne

00

THE OFFICIAL JOURNAL OF INSTITUTE OF RHEUMATIC AND AUTOIMMUNE DISEASES




ERAD, 2022, Volume 1, Issue 1, page I Rheumatlc
Autoimmune

‘THE OFFICIAL JOURNAL OF INSTITUTE OF RHEUMATIC AND AUTOIMMUNE DISEASES,

Editorial
Launching Excellence in Rheumatic and Autoimmune
Diseases (ERAD): Instead of a prologue

Running title: ERAD

Dimitrios P. Bogdanos

Department of Rheumatology and Clinical Immunology, Faculty of Medicine, School of Health Sciences, University of Thessaly,
University General Hospital of Larissa, 40110 Larissa, Greece
Corresponding Author’s e-mail: bogdanos@med.uth.gr

Keywords- autoimmune diseases; autoimmunity; rheumatology; rheumatic diseases;

This new journal does not intend to be another on-line journal on the topics of theumatology and
autoimmune diseases. There are so many of those recently launched that is less likely that we need them all to
cover the increasing needs of the scientific community.

Our Journal has some features unique when is compared to the other Journals.It is operating under the platinum
open access. Thus, the authors experience all the advantages of the open access platform but without paying any
fees for process or publication of their paper. To recruit and peer-review papers, we get a lot of help from our
Editorial Board members.

The Journal does not limit publication of any specific type of paper. It welcomes original and review
papers as all other Journal in the field but can publish also papers of the highest caliber that other journals avoid
such as clinical cases, letters to the editor, and commentaries. The journal pays special attention to the work
submitted by young investigators, such as educational notes. It also welcomes brief clinical images which have
educational value.

Equally important is the way these papers are published. After going through meticulous peer-review
assessment, the accepted papers are formatted and published on-line within days after acceptance, making this
Journal one of the fastest platforms for dissemination of knowledge in the field of autoimmunity. The modern
website of the Journal is also a graphics and the website of the papers in a modern way, simple and more
friendly to new users is also

In this issue, we have several papers of great interest in the form of commentaries, clinical cases, clinical
images and letters to the Editor.

Enjoy the reading!

Dimitrios P. Bogdanos
Editor-in-Chief

www.eradjournal.com @
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Abstract

This commentary underlines the need for continuous research
on interstitial lung disease related to autoimmune rheumatic
diseases. Amongst the numerous unmet needs, there is the
urgent demand for better stratification of patients in terms of
prognosis or response to treatment. Disease-related or disease-
specific autoantibodies have been proven useful diagnostic
tools but their clinical significance in stratifying patients who
are gone have a poor prognosis is still a matter of debate.
Autoantibody testing relates to the underlying cause of the
disease, which in our case can vary amongst a plethora of
autoimmune rheumatic diseases, such as systemic sclerosis,
rheumatoid arthritis, mixed connective tissue disease or anti-
synthetase syndrome. Better stratification of the patients using
prompt biomarkers may assist efforts for very early
intervention and better outcome.

(Submitted 17 January 2022; accepted 28 February 2022)
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L INTRODUCTION

Interstitial lung disease (ILD) is used as an umbrella term
for a large group of diffuse parenchymal lung diseases
characterized by fibrosis and/or inflammation of the
lungs(1, 2). The common denominator of those diseases is
that they affect the interstitium. The most common form of
ILD is idiopathic pulmonary fibrosis, which has unknown
cause, despite extensive investigations, hence the term
idiopathic (2). Such investigations can include
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hematological tests, imaging (X-rays, CT scan including
high-resolution CT scan, pulmonary function tests, and
lung biopsy(1, 2).

Amongst the various causes of ILD, pathogens
including several bacteria, viruses and fungi have been
identified, which can cause interstitial lung pneumonia (3).
Exposure to environmental factors such as asbestos, coal,
silica or grain dust, talc etc. have been considered likely
causes of ILD. Drug-induced or drug-related ILD due to
antibiotics (such as nitrofurantoin), immunomodulators
(such as rituximab), chemotherapy agents (such as
bleomycin) or even anti-arrhythmic medications (such as
amiodarone) have heavily been described in the literature
over the years. In addition, one of the most common causes
of ILD is autoimmune rheumatic diseases (ARDs) such as
systemic sclerosis (SSc), rheumatoid arthritis (RA), anti-
synthetase syndrome (ASS), idiopathic inflammatory
myopathies, mixed connective tissue disorders, Sjogren’s
syndrome and systemic lupus erythematosus. All those been
identified as major causes of ILD and pulmonary fibrosis.
This explains why ILD patients without a profound causal
link must be screened for underlying autoimmune causes.

Despite being extremely complex, a vigorous
diagnosis of a specific form of ILD now days is more robust.
This is due to practice guidelines for the diagnosis,
management and treatment, which are issued by authorative
thoracic societies such as the American Thoracic Society
and the European Respiratory Society. Those guidelines are
based on the rigorous assessment of evidence-based
literature but as per other guidelines for other medical
conditions cannot be applied to a broad scale i.e in patients
all over the word. The epidemiology of ILD differs
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throughout the globe, and exposure to a heterogenous group
of environmental and occupational triggers prevents from a
universal applicability of such clinical practice guidelines.
Moreover, there is a huge variation of the diagnostic criteria
applied. Also, in several countries there is a limited access
to medical care, which is readily available in other countries.
Finally, most guidelines and consensus statements have
been issued on idiopathic interstitial pneumonias (IIPs), and
in particular IPF, which offer no assistance or little help to
non-1IPs such as those of relevant to ILD related to ARDs.
In recent years, rheumatological societies such as ACR and
EULAR with participants from respiratory society bodies
have issued guidelines centered on ILD related to ARDs,
including treatment recommendations for RA-ILD and SSc-
ILD.

Over the years, screening tools for autoimmune
rheumatic diseases such as disease-specific or disease-
related ARDs autoantibodies assisted efforts to identify
causes of ILD, which cannot be attributed anywhere else.
This is based on the consensus argument, which is now
widely accepted, that the diagnosis of idiopathic ILD must
incorporate practices, which are based on the exclusion of
ARDs or other causes. This is not always feasible, because
at times, ILD precedes long-before the development of overt
ARDs. Attempts to document serological evidence of ARDs
may assist efforts for prompt diagnosis of the underlying
disease of the existing ILD, especially is the evidence in the
blood relates to immunological parameters with high
sensitivity and specific for ARDs. For example, the presence
of autoantibodies which are directed against Scl-70, an
autoantibody which at high-titre and in the absence of
infections or other causes which can account for its presence
is closely linked with SSc, may indeed indicate the
development of very very early SSc (VVESSc), even if there
are no other clinical features related to the disease itself.
This is of paramount importance foe the prompt
identification of the underlying cause and the proper
management of the disease.

Recently, an international consensus statement introduced
the concept of “interstitial pneumonia with autoimmune
features (IPAF)”, which has been proposed and widely
accepted by the European Respiratory Society/American
Thoracic Society Task force. This term is widely used
currently to describe all those causes of ILD which can be
attributed to or related with systemic autoimmune disorders,
without meeting criteria for a define ARD. Amongst the
three domains included in the classification criteria for
IPAF, one is related to serology, one to clinical features and
one to morphological features. At least one feature from at
least two of the three domains is required for the
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classification The serological domain incorporates anti-
nuclear antibody (ANA)>1:320 with diffuse, speckled,

and/or homogeneous patterns or any titer in case of
nucleolar  or  centromere  pattern; Rheumatoid
factor>2 x upper limit of normal; and disease-specific
autoantibodies such as anti-synthetase, anti-MDAS, anti-
topo I antibodies and anti-centromere antibodies. The
clinical domain includes Raynaud phenomenon,
unexplained digital edema, Gottron sign, digital ulcers,
mechanic hands, palmar telangiectasias, inflammatory
arthritis or prolonged polyarticular morning stiftness. The
morphological domain consists of chest imaging,
histopathological patterns, or other pulmonary physiological
features in addition to interstitial pneumonia.

Given that the presence of early stage ILD is
difficult to be documented in ARDs, despite vigorous
monitoring and thorough assessment, and taking into
account that its presence is associated with major morbidity
and mortality, as it can be the major cause of death in those
patients, it is of paramount importance to identify
serological prognosticators of future development of ILD in
patients with ARD, with no apparent evidence of existing
ILD.

To this end our group has assessed several autoantibody
markers, which are potentially linked with the development
of ILD in patients with SSc. Others have also done the same
in a single center of multi center studies. In our cohort of
SSc, which originates from Thessaly in central Greece, we
have found interesting features, which are worthy to
mention. Our results attracted the attention of several
investigators and several investigators now cite our studies
over the globe. Before discussing further our findings, we
must provide some information regarding the geographic
origin of our cohorts. Thessaly (approx. 732,000
inhabitants) is one of the 13 official administrative regions
of Greece. It is located in the Centre of the mainland country
and is sub-divided into four regional units. Larissa is the
most populated and its capital city (281,000 inhabitants)
with the same name has two hospitals, one of which is the
only university hospital of the region. Magnesia (including
the Sporades islands), Karditsa, Trikala are the remaining
three regions, each of which has a district hospital. The
General University Hospital of Larissa is the only one of
those, which has a dedicated in-patient Clinic for the case of
patients with rheumatic diseases (Department of
Rheumatology and Clinical Immunology). In recent years,
the district hospital of Larissa and Karditsa have developed
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out-patient clinics for the management of patients with
rheumatic diseases. Our department is one of the biggest of
its kind in Greece and is the only referral center for
rheumatic diseases in Central Greece, over exceeding 9.000
Visits per year.

The university hospital is also a tertiary hospital and referral
Centre for patients with lung diseases, as it operated a
dedicated department for respiratory medicine with in -
patient and out-patient clinics overseeing patients from
Central Greece. The Department of Respiratory Medicine
runs a dedicated out-patient clinic for patient with ILD and
a joint out-patient clinic (for the care of patients with ILD-
ARDs and patients with IPAF) was established in 2018, to
deal with the increasing demands for personalized care.
Moreover, the Department of Rheumatology and Clinical
Immunology runs specialized out-patient clinics for specific
diseases (RA, SSc, SLE etc.), which allows meticulous
assessment, and specialized diagnostic and therapeutic
management approaches, which cannot be offered in district
hospitals. It has also assisted efforts to initiate a plethora of
translational studies (4-67).

In 2017, making use of a profile line immunoassay
for the detection of autoantibodies, we reported our
experience on the presence of SSc-specific or SSc-related
autoantibodies in a consecutive cohort of 131 patients with
SSc, followed up in our Department (11). Amongst those
111 were females including 49 with diffuse cutaneous SSc
and 82 with limited cutaneous SSc. All patients fulfilled the
2013 American College of Rheumatology criteria for SSc.
Autoantibody testing was performed by conventional
indirect immunofluorescence assay (IIF) using HEp-2 as
antigenic substrate and a line immunoassay (Euroline SSc
profile IgG assay) which enables testing of 13 autoantigens,
namely Topo I (known also as Scl-70), centromere proteins
A (CENP-A) and B (CENPB), RNA polymerase III subunits
11 (RP11) and 155 (RP155), fibrillarin, NOR-90, Th/To,
PM-Scl100, PM-Scl75, Ku, PDGFR, and Ro52 (from SS-A)
(11). Over the 131 SSc patients, 97% had positive ANA by
IIF. One hundred twenty-one patients (92.4%) had at least
one of the 13 autoantibodies. Excluding anti-Ro52
antibodies (which were present in 22.1% of the patients and
are not highly specific for SSc), 89.3% of the patients had
detectable autoantibodies against at least one of the
remaining 12 autoantigens (11). The most common
autoantibodies were those against anti-Topo I (41.2% in
undivided SSc, 26.8% in 1cSSc and 71.4% in dcSSc),
followed by anti-CENP (28.2% in total, 39% in 1cSSc and
4.1% in dcSSc), and anti-RP in 14.5% total SSc. In regard
to the observed clinical associations of detectable
autoantibodies, as it is described previously, anti-Topo [ was
associated with dcSSc and anti-CENP antibodies with
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1cSSc. We have also found in that cohort that anti-Topo I
antibodies were more frequent in patients with ILD, while
anti-CENP were negatively correlated (11).

Co Ro-52  PDGFR Ku PM75  PM100 ThTo  NORSO Fib RP155  RP11 cB CA Sck-70
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Fig.1. Multiparametric antibody testing associated
with systemic sclerosis using line immunoassay

In a subsequent study in an extended cohort of 158
SSc patients, we confirmed the observed frequencies of the
tested autoantibodies and the association of anti-Topo I
antibody positivity with ILD and its negative association
with anti-CENP (12). Once again, we have failed to report
an association with anti-Ro52 antibodies with ILD (12),
contrasting such a finding reported by other studies not only
finding that anti-Ro52 is more prevalent in ILD-SSc but is
also a marker of poor prognosis. There is no doubt that
multiparametric profiling of SSc-specific and SSc-related
autoantibodies is of paramount importance for diagnostic
and likely prognostic purposes and needs to be advised in
case of urgent need of patients’ stratification (12). We intend
to report similar data on profiling assays in a larger cohort
over exceeding 250 patients from our Department and assess
whether clinically meaningful association may arise.
Currently, we assess all patients with suspected SSc, using
this approach (ANA by IIF and subsequent multiparametric
test in ANA positive and ANA negative individuals with
strong suspicion of SSc). We prefer such testing than that
limited to IIF alone or that including ANA by IIF and anti-
centromere and/or anti-Topo I alone, without testing other
disease related specificities. In our cohort, approximately
13% of the patients had anti-RNA pol III antibodies and
anti-Ro52 antibodies were the third most common
autoantibodies in SSc(12). One third of the anti-Ro52
antibody positive SSc patients did not have detectable anti-
Topo I, anti-CENP or anti-RNA poly III antibodies. In
accordance with previous studies, the concurrent presence
of anti-Topo I, anti-CENP or anti-RNA poly III antibodies
was not found(12). Equally importantly, approximately 20%
of our patients had detectable autoantibody reactivity other
than anti-Topo I, anti-CENP-A and -B and anti-RNA pol III
(11 and 155) making reasonable to assume that testing of
other autoantibody specificities could be of diagnostic value,
especially if a diagnostic dilemma exists(12). The fact that
anti-Topo I is strongly associated with ILD precludes that
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this autoantibody testing is a necessary tool for the
assessment of ILD(12). More recently, we reported in our
cohort an association between anti-C1q antibodies and the
presence of ILD in patients with SSc. This finding requires
further assessment and external validation(13).

Others have found that anti-Ro52 may indeed have
prognostic value for the future development of ILD with
poor prognosis, thorough consideration for the assessment
of anti-Ro52 testing as a routine in those patients may indeed
offer an additional diagnostic and potentially clinical
value(68, 69). A multi-national multi-center study including
1,574 patients with SSc has found that anti-Ro52 antibody
monospecificity is associated with ILD and poor survival
rates(69). A long-term observational Norwegian study has
reported that anti-Ro52 (in the absence of arthritis) is one of
the strongest predictors of ILD progression in patients with
ARDs. Others have failed to corroborate such findings (70).
In the absence of well-standardized techniques to test for
anti-Ro52 antibodies by molecular-based assays it is
difficult to predict the extent of the clinical significance of
those (as well as other SSc-related) autoantibodies (9-12, 27,
36, 68-71).

II. CONCLUSION

In conclusion, studies on this topic gained a
continuum over the years and will shed a light resolving
conclusively this issue.
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Abstract

This commentary discusses the role of IL-17 in the
depression associated with chronic immune-mediated
diseases. It uses as psoriatic disease as a model, since there is
a consensus regarding the pivotal role of IL-17 mediated
immunity in the induction of psoriasis and psoriatic arthritis
in a considerable proportion of the affected patients. We
argue that if IL-17 plays a role in the induction of depression
and/or its progression overtime, patients treated with
blockers of IL-17 must show a significant improvement, and
that their improvement must be analogous to- or closely
related to- the extent of IL-17 inhibition. Though we
understand that such a scenario is very simplistic, taking into
account the complex interaction between the brain and the
affected tissues, we postulate that it can be still possible to
dissect the underlying pathophysiological mechanisms, if the
focus of the translational research is to be directed towards
assessing the IL-17 axis and its relation to brain development
and depressive disorders.

(Submitted 08 February 2022; accepted 08 March 2022)

Keywords- Anti-IL17 monoclonal antibodies; Brodalumab;
Cytokines; Depression; IL-17; Psoriasis; Psoriatic Arthritis;
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I. INTRODUCTION

The role of the cytokine milieu in the induction of
depression is a topic, which warranties immediate
attention. Patients with chronic inflammatory diseases,
such as patients with psoriatic disease, irrespectively of
whether they suffer from psoriasis or psoriatic arthritis,
experience depressive disorders. Those disorders are not
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always analogous to the degree of the underlying
inflammation, raising concerns as to whether the progress
of the disease per se or the underlying cause of the
inflammatory disease has an impact in the induction of
depression. Amongst the inflammatory cytokines, which
are placed on the center of the ongoing research, IL-17 has
received special attention (1). Others and we have
considered that IL-17 and/or IL-17/IL/23 axis may indeed
participate in the development and perpetuation of
depression in patients with IL-17-mediated
immune/autoimmune disorders (2). We used psoriatic
disease as a model to study that hypothesis, as we have
been able to witness in clinical and experimental grounds
the instrumental role of IL-17 in these disorders (2-12). In
fact, we have gone one step further to formulate the
hypothesis that depression, obesity and IL-17 are
interlinked, at least in psoriatic disease. Our hypothesis was
based on solid grounds provided by emerging basic and
clinical research [reviewed in].

Herein, we discuss some recent findings that we
feel can participate in the ongoing debate.

IL. IL-17, TH17 AND DEPRESSION

In a recent study, Kim et al have provided interesting
data. These investigators have postulated that stressful
events during brain development are associated with
increased expression of IL-17. Such an increase may lead
to undesirable persistent effects, namely long-lasting
depression in young adulthood. To assess their hypothesis,
they performed experiments in a murine model asking
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whether IL-17 is involved at any stage of chronic
depression-like behaviour induced by cumulative mild
stress during a critical developmental period.

Over the years, it has become apparent that that IL-17
and IL-17-producing cells are involved directly or
indirectly in the induction of major depressive disorders,
irrespectively of whether those disorders are associated
with immune-mediated and autoimmune diseases or not
(13-16). Clinical data provided evidence of higher levels of
IL-17 in adult patients with depression compared to healthy
controls (14, 17). The percentage of Th17 cells in those
patients appears to be higher compared to their control
counterparts (18). In experimental animals, Th17 cells are
increased (compared to what is expected in normal brains)
in the brains of the learned helplessness rodent model (19,
20). Also in experimental depression, data suggest that
behavioral changes may intently correlate with the
imbalance between Th17 and Treg cell subsets (21). In the
clinical setting such a fine balance and in particular its
disturbance may play a vivacious role in autism spectrum
disorders (22). Also, the imbalance of Th17/Tregs may also
participate in the induction and/or progression of
depression and anxiety during pregnancy (23). Thl7-
induced neuronal dysfunction can be irreversible, and this
may be important for medications able to inhibit IL-17 or
Th17-mediated inflammatory processes (24-26).

III. IL-17, TH17, STRESS AND DEPRESSION

In their murine model exposed to cumulative mild stress
(CPMS; cumulative mild prenatal stress, mild maternal
separation, and mild social defeat), Kim et al (27) found
that their CPMS mice had raised IL-17 levels in the brain
and activated microglia. In view of those findings, the
Authors speculated that elevated IL-17 levels initiated by
cumulative mild stress in early life might represent a likely
facilitator in provoking and supporting anxiety- and
depression-like behavior in young adulthood. To provide
further support for that, they compared the depressive
symptoms and the level of IL-17 in the CPMS group with a
single or double combinations group of mild stress
including mild social defeat stress. Indeed, IL-17 levels in
the brain of CPMS mice were higher than single (S) or
double stressor groups (PS, MS) (27). Of importance, the
extent of depressive symptoms appeared to be correlated
with the elevated levels of IL-17 in the brain. Moreover,
they have found an increase of Th17 cells in the brains of
CPMS mice. Finally, they provided data supporting that
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nti-IL-17 treatment ameliorates anxiety- and depression-
like behaviors in those mice (27). Indeed, when they
inhibited IL-17 via anti-IL-17/IL-17A antibody treatment
those mice had significantly less anxiety compared the
untreated mice. According to the investigators the effect of
anti-IL17/IL17A treatment is further indicating that
accumulative mild stress in early life is indeed induced by
disproportionate 1L-17, which is most likely produced by
Th17 cells (27). These cells and their produced pro-
inflammatory cytokine may provoke a persistent
inflammatory response, which can lead to brain damage
and induction of depressive symptoms in young adulthood
27.

No depression

Depressive
Disorder and
Anxiety

Increased Th17
and elevated IL-17
levels

Fig. 1 A hypothesis of Th17/IL-17 mediated depression.

Iv. ANTI-IL-17 AND DEPRESSION IN
PSORIATIC DISEASE

A recent study has reported data suggesting that coptisine
significantly reduces imiquimod-induced psoriasis-like
skin lesions, as well as anxiety-like behavior in a murine
model (28). This is important because Coptidis Rhizoma, a
coptisine-containing herb also known as Huanglian in
China, as well as coptisine itself appear to exert anti-
neuroinflammatory effects in stress-exposed mice.
Coptisine is one of the major alkaloids of Coptidis
Rhizoma, a traditional medicinal herb, which is widely
used in China to treat a broad range of inflammatory
diseases, including immune-mediated skin diseases, such
as psoriasis and atopic dermatitis (29, 30).

At the clinical level, it is well known that patients with
psoriatic disease who have elevated IL-17A have also
increased risk for depressive and anxiety disorders. A
recent clinical report publishing data extrapolated from the
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SUPREME study raised further expectation on the likely
link between IL-17 inhibition and depression-free
symptoms (31). The study reports on the post hoc analysis
of 433 patients with psoriasis receiving 300mg
secukinumab, a fully human IgGlx mAb inhibiting IL-
17A, in achieving minimal disease activity (MDA). The
Authors reported that amongst the clinical factors that
positively influenced MDA at Week 16 were absence of
depression and anxiety (31). Rivera-Oyola et al reported
three patients with moderate-to-severe psoriasis and
comorbid depression, who were successfully treated with
brodalumab, a fully human IgG2 mAb that binds and
inactivates the IL-17A receptor (32). Of interest, in two of
those, depression was partially or fully resolved following
treatment, suggesting that the blocking of the IL-17
receptor had a direct or indirect effect on their depressive
disorder (32).

V. CONCLUSIONS

In conclusion, the effect of IL-17 neutralization in
depressive disorders and anxiety related to psoriatic
diseases remains elusive. While some data suggest that IL-
17A blocking may exert a beneficial effect in ameliorating
anxiety and depressive mood, meticulous assessement in
clinical and basic research is needed to provide conclusive
results. The wide clinical application of IL-17 inhibitors in
the routine treatment of psoriatic disease may assist efforts
to conclude on this matter in the near future.
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Abstract

Autoantibodies are frequently induced during SARS-Cov-2
infection, especially in patients suffered from sever COVID-
19. The prevalence of autoantibodies ranges amongst studies
but there is a consensus regarding the antigen-specificity of
the observed humoral responses. These autoantibodies
appear to be directed against known autoantigens, several of
which are associated with organ and non-organ specific
diseases, while others have not been previously considered
significant triggers of autoimmunity and overt autoimmune
disease. In this letter, we comment on a recently published
study underlying the universal role of SARS-CoV-2 infection
as an instrumental initiator for autoantibodies potentially
directed against hundreds of autoantigens, several of whom
are predictors of future development of an autoimmune
diseases. Of pathogenic relevance, the findings of that study
undescore a novel pathway used by the virus to initiate
autoimmunity and indeed autoimmune disease.

(Submitted 03 January 2022; accepted 10 March 2022)

Keywords- Apoptosis; autoantibody; autoimmune disease;
autoimmunity; infection; molecular mimicry; vaccine
Dear Editor,

1. INTRODUCTION

It is well know thar persistent viral infection is a likely
trigger of autoimmunity and autoimmune diseases.
Epidemiological studies, serological and cellular findings,
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virological data and findings stemmed from experimental
models of autoimmune diseases are supporting this notion,
irrespectively of the causative viral trigger or the nature of
the autoimmune disease. Early days, several investigators
have attempted to provide evidence in support of a direct
effect of viral infection in provoking autoimmunity. An
example that this machinery is that placing the virus as an
instrumental cause of apoptosis of infected cells. Such
apoptosis may serve as the impetus for the release of neo-
antigens or the relevation of cryptic epitopes. Such a
release, in concert with the inflammatory process due to
chronic infection, can be sufficient for immunological
breakdown and subsequent tissue destruction and organ
impairment.

Another mechanism, which has been considered a likely
trigger each time a pathogen is linked to autoimmunity is
that of molecular mimicry. We and others have produced a
wealth of data at the clinical setting in support or against
the evidence of that mechanism (1-8). We postulated that
specific viruses or microbes are indeed likely triggers of
organ specific disease such as those inficting damage to the
liver and we have been able to describe pathogen/self
mimicking sets of antigenic peptides targeted by cross-
reactive humoral and cellular responses in patients at early
stages of the disease. Such data have also been obtained by
others. Data of such kind have also been described in
animal models of the relevant autoimmune diseases.
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In the case of COVID-19 related autoantibodies a
plethora of published studies have attempted to associate
SARS-CoV-2 with autoimmunity, via molecular mimicry
and immunological cross-reactivity but most of these
studies with few excemptions have limited their
investigations in the description of amino acid homology
sets of SARS-CoV-2 and self protein mimics (9). Such a
desciption does not represent clear evidence of the
existence of molecular mimicry as most of the relevant sets
are totally unreactive and by no means relate to true
“antigenic mimicry”(7). Moreover, the presence of
immunologal cross-reactivity in COVID-19 patients with
detectable autoantibodies does not necessarily means that
SARS-CoV-2 is the prime mover of the de novo
appearance of autoantibodies as it could be epiphenomenal
or short lived (9).

A recent study by Wang et al (10) has attempted to provide
an holistic new view of the link between SARS-CoV-2,
COVOD-19 and autoantibody/autoantigen saga. These
authors have placed SARS-CoV-2 in the epicentre of
autoantibody development studying the autoantigen-ome of
the virus. During infection and in a attempt to survive and
arguably to avoid the host’s immune-mediated elimination,
the virus manipulates its machinery in such a manner that
at the end the host’s immune response is rather controlled.
Attempts of the host to inititate innate and adaptive
immunity, whcih could control and preferably eradicate the
virus are universal failures. Not only that, but in most
cases, intense attempts of the virus to accelate its defensive
immunity may indeed provoke cell apoptosis of the host
cells, tissue damage and organ failure. In a sense the host
destroys its self in a selpf perpetuating manner. A
symbiosis between the virus and self is a comprise that the
host must accept to survive. According to the authors this
sophisticated host-virus symbiosis is achieved by a broad
series of significant alterations of host molecules and the
reprogramming of host molecular networks, which are
perplexed but interconnected in nature. It appears that the
infected host cells can/must/do really experience an
extreme stress (10). This leads to ther death and the release
of neo-antigens, which provokes a perpetuation of
immunological phenomena ultimetaly leading to
autoimmunity in the form of de novo appearance of
autoantibodies.

The investigators have previsouly noted that in response to
the virus, the host (amongst others) synthesizes dermatan
sulphate (DS), a molecule which participates in wound
healing, tissue repair and dead cell clearance (10). This has
been instrumental for their research platform and the
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fruitful completion of their research projects (11). Why?
Because DS appears to show high affinity for autoantigens
originated from apoptotic cells and host molecules holding
peculiar DS-affinity have an excessive predisposition to
develop autoantigenic properties. Hence, the use of a
platform based on autoantigen-DS affinity studies can
eventually lead to the disvovery of a vast number of novel
autoantigens (11).

Using this approach the authors have revealed an incredible
number of autoantigens targeted by SARS-CoV-2 inititated
immune responses (10). Amongst their 751 member
autoantigen-ome, 88% are profoundly altered by SARS-
CoV-2 infection, either upregulated, downregulated or both
(10).

According to the investigators, 369 proteins (56% of their
total DS-affinity proteins) are known autoantigens. This
has let the authors to logically assume that COVID-19 is a
disease, which can potentially provoke autoantibody
production and autoimmune disease development (10). A
meticulous assessment of their findings is clearly
supporting this notion. Forty-two of their autoantigens
relate to myelin sheath and could be likely triggers of
multiple sclerosis-related autoantibodies or autoantibodies
associated with other autoimmune neurological disorders.
In a similar vein, 11 autoantigens are originated from
stress fibers and 25 are associated with myofibrils, a
feature which could explain several “paradoxical” features
of COVID-19, from the appearance of anti-smooth muscle
antibodies to the development of various muscular and
cardiomuscular features of COVID-19, even in the case of
less severe patients (10).

II. CONCUSIONS

In conclusion, the provocative data provided by the study
of SARS-CoV-2 autoantigen-ome is intriguing (10) and
add support to the notion that this is an “autoimmune
virus” (12, 13). It remains to be seen whether the gigantic
extent of millions of infections may inflect an increase of
the incidence and the prevalence of autoimmune disease in
the years to come (14).
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Abstract

This letter to the editor raises concerns as to whether anti-
EBNA1 Epstein-Barr virus (EBV) antibodies could be the
viral triggers of systemic lupus erythematosus (SLE). We
grow some concerns and comment on that in view of a recent
study speculating that indeed anti-EBNAT1 antibodies are the
likely primary initiators of SLE-specific autoantibodies via
molecular mimicry. In our mind, their data are not as
convincing as it would be expected to reach a consensus for a
decisive role of EBV in provoking SLE.

(Submitted 27 February 2022; accepted 11 March 2022)
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Dear Editor,

The group of JA James and JB Hurley has recently
published a paper on the role of antibodies specific for
EBNA1 of Epstein-Barr virus (EBV) in provoking
autoantibodies specific for systemic lupus erythematosus
(SLE) (1). To establish an association between a virus such
as EBV and disease-related autoantibodies in not an easy
task. Especially for EBV this is even harder, as the great
majority of adults are infected with EBV and a connection
is practically impossible to be established (2-4). To
circumvent that, these authors, as well other groups, have
decided in the past to perform virological and
immunological assessments in pediatric and young patients
with SLE. For example, in. one of their previous studies,
these investigators have studied children and young adults
and found that practically all (99%) of these young SLE
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patients had seroconverted against EBV compared to just
70% of the control cohort. Their findings were more
prominent, taking into consideration that those differences
were found in the seroconversion rates against four other
herpes viruses; a finding, which makes their discovery
pathophysiologically significant.

If their findings hold true (1), it would be of
interest to identify, which is the “antigenic sin” i.e. the
original viral antigen that provokes the induction of
autoantibodies. According to the Authors this antigen must
be EBNAIL. This is not the first time that such an
expectation has been raised. In their more recent paper, the
paper that has attracted our attention, Hurley et al report
that that IgG anti-EBNAI1 antibodies were present in
99.2% compared to 92.8% of their matched controls (1).
This statistically significant difference is according to the
investigators an indirect proof that autoantibodies
characteristic of SLE largely results from an anti-EBNAI
heteroimmune reaction (1). Such associations were not
obtained for other EBV antigens.

That anti-EBNA1 antibody responses could be reliable
triggers of SLE-specific autoantibodies (and a risk factor of
autoimmunity in immunological terms) has been based on
previous data supporting various SLE autoantigens cross-
react with EBNAI1 heteroimmune antibodies, including
those against Sm B/B’, Ro and Clq (2-5). Such data have
been obtained not only in clinical samples but also in
experimental animal models of SLE.

We do not feel that a statistically significant difference
between two percentages and in particular that of 99.2%
compare to that of 92.8% is highly convincing of the true
impact of EBNAT1 in the risk of EBV in provoking SLE. It
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would be preferable if such differences were noted (even
by chance) in sequential series of sera, free of the virus, in
individuals who acquired subsequently EBV infection and
developed SLE compared to those infected without any
disease of this kind. In fact, a recent study has been able to
provide such data in young military personnel of the US
army (6). Amongst those men, EBV has been found to
have a significant impact on the development of
subsequent multiple sclerosis and the most frequently
found peptides reacting of all were those of EBNA (6).
Such data is masking a true impact on understanding the
decisive role that EBV and EBNA may have as a priori
inducer of autoantibodies and autoimmunity. Others and
we have repeatedly noted that EBV is a common
denominator of several autoimmune diseases ranging from
SLE and multiple sclerosis to autoimmune liver diseases
(2-5, 7-11).

CONCLUSIONS

In conclusion, EBV is one of the most prominent
triggers of autoantibodies during infection. Whether this
virus is also a maker of autoimmune disease would not be
easy to document. Nevertheless, serological,
immunological, virological and experimental studies
investigating this topic will solve once for good this matter.
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Abstract

Vitamin D has long been regarded as an immunomodulator
with the potential to suppress autoreactive immune responses.
Its role as a possible protective factor for the future
development of overt autoimmune disease remains a matter of
ongoing debate. In the clinical setting, it is very difficult to
dissect the exact role, if any, of vitamin D, either in the
induction or in the progression of autoimmune disorders.
However, recent evidence has raised great expectations. The
VITAL study recruited more than 25,000 older adults in the
USA and provided data suggesting that daily supplementation
with 2,000 IU/day of vitamin D, or its combination with omega
3 fatty acids for a total of five years induced a significant re-
duction in the incidence of specific autoimmune diseases.
Herein, we further discuss the noteworthy findings of this
study and its wider implications for the management of
patients at risk of developing autoimmune disorders.

(Submitted 27 January 2022; accepted 08 March 2022)
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L INTRODUCTION
Vitamin D is long regarded as a potent immunoregulator,
able to interact with pro-inflammatory and anti-
inflammatory cell subsets and mediators (1). Vitaming D
and its metabolites are largely derived from the exposure to
ultraviolet light on the skin, which converts the prodromal
vitamin D to vitamin Ds;. In the liver, vitamin D-25
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hydroxylase generates the 25-hydroxyvitamin D (25D),
which is metabolised to the active form of 1.25-
dihydroxyvitamin D (1.25D) which in turn, binds with the
vitamin D Receptor (VDR). The fact that T cells, dendritic
cells, macrophages and even B cells express VDR has led
several investigators to consider 1.25D as an essential factor
for the regulation of the immune system (1, 2). Recent evi-
dence suggests that the general population, including
patients with autoimmune diseases, either organ-specific or
non- specific, experience a significant deficiency of vitamin
D, and that the circulating levels of 1.25D may inversely
correlate with disease activity (3-6). On the other hand, this
deficiency is not always the prerequisite for the development
of an autoimmune disease, but can serve as a marker of an
autoimmunity-induced consequence or disease progression
(6-12). Although debates are still apparent on whether vita-
min D deficiency is an epiphenomenon or participates in
complex immunological phenomena leading to the
induction of autoimmunity, a consensus has been reached
regarding the status of most affected patients at the time of
diagnosis, the great majority of whom demonstrate low vit-
amin D levels (6). Unarguably, this has led to the extreme
end, an overconsumption of vitamin D supplements
irrespectively of whether the affected individual has normal
or abnormal vitamin D concantrations (13). In fact, over-the-
counter supplements of vitamin D have become so popular,
that it has become highly likely for older adults to report
consuming vitamin D oral nutrient supplements (ONS) on a
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daily basis and for a significant period of time, even in ab-
sence of osteopenia or osteoporosis (13).

Since the deficiency of vitamin Ds is a characteristic
feature of patients with autoimmune diseases, the question
arises on whether these patients would be protected from the
disease, if vitamin D; concentrations were normal or
elevated (1, 6). Is vitamin D3 defficiency per se adequate for
the primary prevention against autoimmune diseases? At
what levels would this protection be tenable? These
questions have been addressed in various animal models of
autoimmune diseases, including autoimmune
encephalomyelitis, multiple sclerosis (1), inflammatory
bowel diseases, rtheumatoid arthritis and type 1 diabetes
mellitus (1, 6).

A large primary prevention trial (VITAL),
conducted in older Americans was designed to answer these
questions (14, 15). VITAL was a randomized, double-blind,
placebo-controlled trial of 25,871 men and women across
the USA. The study explored whether the daily intake of
ONS of vitamin D3 (2,000 IU) or omega-3 fatty acids could
decrease the risk for developing chronic diseases such as
cancer, heart disease and stroke in people who do not have
a prior history of such diseases (15). The participats were
randomized into four arms, with participants receiving a)
vitamin D and omega-3 fatty acid ONS, b) vitamin D ONS
and a placebo, c) omega-3 fatty acid ONS and a placebo, d)
or placebo only. According to the authors “supplementation
with vitamin D at the dose of 2,000 [U/day for
approximately five years, alone or in combination with 1
g/day of omega 3 fatty acids (460 mg eicosapentaenoic acid
and 380 mg docosahexaenoic acid) led to a lower incidence
of confirmed autoimmune disease than placebo”(14).
However, supplementation with omega-3 fatty acids alone
failed to lower the incidence of autoimmune diseases,
suggesting that it was, in fact, vitamin D ONS rather than
omega-3 fatty acids, which accounted for the observed
decrease in the the incidence (14).

A sub-analysis of the data provided further clues re-
garding the relevance of omega-3 fatty acids ONS to auto-
immunity prevention. The analysis that included partici-
pants with probable autoimmune disease revealed that
omega-3 fatty acid ONS reduced the rate of autoimmune
diseases by 18% compared to placebo (14). Another inter-
esting point was that when only the last three years of the
intervention were accounted for, the group supplemented
with vitamin D had 39% fewer cases with a confirmed diag-
nosis of an autoimmune disease than the placebo group (14).
Finally, supplementation with both vitamin D and omega-3
fatty acids decreased the incidence of autoimmune disease
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by about 30% versus placebo alone. Among the various au-
toimmune diseases, the incidence of rheumatoid arthritis
was approximately 40% lower in the supplementation arms
than in the placebo groups. These results must be treated
with caution, as less than 40 participants had a definite diag-
nosis (14).

Furthermore, these findings need external valida-
tion. As the trial tested only one dose and formulation of
each supplement, it is not clear whether there is a dose-de-
pendent effect, or if the decrease could be noted irrespec-
tively of the dosage of the tested supplements. Moreover, the
issue is further perplexed by both the low sample size of pa-
tients diagnosed with autoimmune diseases and the uncer-
tainty in the diagnosis of some cases (14). In addition, the
duration of the trial may also raise more issues; five years
may not be an adequate period, as the preclinical phase of
several autoimmune diseases can last for several years, or
even decades.

Nevertheless, the findings of this study are of im-
portance for the management of individuals who are at high
risk for the development of autoimmune disease, such as
family members of patients with autoimmune diseases, or
individuals with a genetic background who are prone to de-
velop autoimmune diseases (9). Can we recommend supple-
mentation with vitamin D and omega 3 fatty acids as early
as possible and long before the signs of autoimmunity are
apparent? Can we recommend in high-risk individuals the
regular assay of vitamin D concentrations? Do we need to
issue recommendations or guidelines regarding protective
measures which could include supplementation with vita-
min D and omega 3 fatty acids (9)?

II. CONCLUSIONS

Several areas for improvement are apparent regard-
ing the design and execution of nutrition supplementation
trials for the prevention of autoimmune disorders. An ade-
quate sample size and robust diagnostic procedures are
needed for future research. Special populations, such as the
young and individuals at high risk for developing autoim-
munity could also be included in future studies.
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Abstract

This commentary discusses a very interesting and well-
executed study with clinical correlates, which showed a cross-
reactivity pattern between casein, a protein of milk, and
myelin-associated glycoprotein, as evidence of a possible
involvement in multiple sclerosis pathogenesis. Casein-
immunized mice showed antibody-mediated demyelination
with complement activation, while casein-antibodies were
found in significantly higher levels in patients with multiple
sclerosis that in patients with other neurological disorders.
These findings highlight that diet could play a determining
role in multiple sclerosis, and also provides evidence to suggest
that dairy restriction could confer clinical benefits. However,
the existing evidence on the association between dairy intake
and multiple sclerosis, or the effectiveness of dietary
interventions remains contradictory and at preliminary
stages. More in-depth investigations of this possible
association and studies in the effects of diet in multiple
sclerosis patients are needed and more than encouraged.

(Submitted 03 March 2022; accepted 14 March 2022)
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1. INTRODUCTION

In this era of scientific data abundance and publication
bombarding, one can often find too much information on a
certain subject, almost never too little. Originality in a
concept can be very hard to come across (as I saw in an
online academic humour group, “I hate it when a researcher
from the 70s steals my novel break-through idea”), and it is
very rarely that one reads a scientific article with the
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profound curiosity I had when reading this research paper
by Chunder et al. (2022) (1).

In this study, the researchers built upon a decades-
old, somewhat controversial association between bovine
milk consumption and the risk of developing multiple
sclerosis (MS), and studied casein, the most abundant
protein in bovine milk. Firstly, WT B6 mice immunized
with casein, and were killed at days 13, 20, 40 and 60 after
immunization. Neurological symptoms were recorded.
Control mice were either non-immunized or immunized
with other bovine milk proteins, and to confirm the
pathophysiological mechanisms, a type of mice that is able
to produce only IgM-type antibodies was also immunized
with casein and examined at 40 days. Only the casein-
immunized mice developed neurological symptoms and
exhibited progressive demyelination of the spinal cord,
without signs of immune cell infiltration. The myelin
pathology was indeed shown to be antibody-mediated, as
showcased by IgG deposition, especially in mice killed in
the later time-points. This was confirmed from the fact that
the casein-immunized mice that could not produce IgG, did
not exhibit this pathology. Interestingly, the researchers
showed that the demyelination stemmed from cross-
reactivity = between casein and myelin-associated
glycoprotein (MAG). The casein antibodies were shown to
be harmful for oligodendrocytes via complement activation,
leading to morphological changes (shorter branches, fewer
processes, cytoplasmic shrinkage) and apoptosis; mice with
inactivated complement exhibited significantly less axonal
pathology, confirming the complement’s involvement.

In order to translate these findings into clinical
practice, peripheral blood mononuclear cells from 39 MS
patients (subtype not specified) and 23 patients with other
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neurological diseases were analyzed; MS patients carried
significantly higher titers of anti-casein IgG antibodies. An
additional analysis on 10 MS samples showed that these
antibodies were truly casein-specific. These samples were
then tested for cross-reactivity with MAG before and after
casein-antibody adsorption; the samples showed low levels
of MAG-reactivity, but nevertheless, a significant decrease
was noted after adsorption.

MS is a notoriously multifaceted disorder. Genetic
factors definitely play an important role in disease
manifestation (2) but they cannot lead to MS on their own.
As such, an interplay between genetic susceptibility and
environmental factors is thought to trigger the
demyelinating processes. Infections have been considered
the main “culprit” regarding these environmental triggers
(3), but they also do not seem to suffice and more factors
seem to be involved. In this sense, diet seems to be much
more important than previously thought. A long line of
research has shown that dietary factors affect central
nervous system (CNS) autoimmunity, since the
gastrointestinal system is heavily involved in immune
system maturation and tolerance (4). Following this train of
thought, the gut microbiome has also gained more and more
attention in terms of autoimmunity and is even being
considered for therapeutic applications (5).

An association with milk and dairy products
consumption and MS was firstly reported decades ago (6, 7).
Some researchers wondered if this association with milk was
just a reflection of a wider association with a certain
lifestyle, i.e. countryside, farms, and milk cows (8).
Although an association with country milk production, and
nation and local bovine density and MS was reported, this
association was weaker than the one found for milk itself,
and no association was reported for other animals. One
could wonder if maybe infectious agents in bovine milk and
cows were to blame for this association, but this study on
casein and MAG shows that there is indeed a very plausible
connection between demyelination and milk itself. Other
proteins of milk have also shown cross-reactivity with
different myelin epitopes, and the respective antibodies have
been detected in MS (9), also highlighting the possible
involvement of milk as a whole in the triggering of
autoimmune processes. This was reciprocated by
epidemiological studies that linked higher dairy intake
during adolescence with MS susceptibility, although one
could initially expect to see a protective effect, considering
that vitamin D deficiency is regarded a major risk factor for
MS and that most dairy products are vitamin D fortified
(10).

In this regard, a recent review showed that
consumption of dairy products seemed to promote the
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proliferation of beneficial microbial species, but casein
isolates did not induce alterations in microbiota composition
(11). This is important since MS patients have been shown
to carry a “microbial signature”, a distinct pattern in their
microbial communities (12), but since casein may not
influence gut microbiota, its implication in MS via a
different mechanism, such as the aforementioned cross-
reactivity with myelin, becomes even more plausible (1).

A wide range of studies have explored vitamins and
nutrition supplements as potential therapeutic alternatives in
the setting of MS (13). However, reaching a unanimous
conclusion as to which diet is effective or which
complement confers a benefit is far from near. Interestingly,
a lifestyle-questionnaire study with more than 2000 MS
patients reported that patients not consuming dairy products
were more likely to report a higher quality of life, with
reduced disease activity (14). This was contradicted by
another similar study, which reported that a higher intake of
grains and dairy products was associated with lower
disability in MS patients (15). It should be noted however,
that both of these studies grouped dairy products together
and did not specify further. This could be an important
confounding factor, since not all dairy products carry the
same protein composition (casein, for instance), or fatty
acids, which are heavily discussed in dietary interventions
of autoimmunity, and are also known to influence
inflammation and gut microbiota (16). Long-chain fatty
acids, abundantly found in dairy products, have also been
shown to promote pro-inflammatory cells and molecules in
animal models of multiple sclerosis; short-chain fatty acids
on the contrary, attenuated inflammation (4). Propionate, a
short-chain fatty acid was also shown to increase T
regulatory cells in MS patients (17). Diets high in fiber,
grain, fruits, and vegetables, such as the Mediterranean diet,
and diets with almost no dairy intake, such as the Paleolithic
diet, have shown promise in the setting MS in some
preliminary reports, though the evidence is not strong and
more research is needed for definite conclusions to be
reached (16). It would be interesting to see if vegan MS
patients present a more favorable disease course than
animal-protein-consuming ones; one study with a low-fat,
plant-based diet showed that patients could adhere to it, but
it did not show a significant effect on brain lesions, relapse
rates, or overall disability (18).

Moving on, milk has also been associated with several
other autoimmune processes as well. Some earlier
epidemiological studies claimed that introducing cow’s
milk-based diet too early in an infant’s nutrition increased
the risk of diabetes mellitus type 1, with milk proteins being
shown as ‘diabetogenic’ in animal experiments; however,
this was not replicated in subsequent studies (19). Dairy
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allergy has also been associated with inflammatory bowel
disease, and consumption of dairy products can aggravate
the disease course (20), while an association of bovine milk
proteins with rtheumatoid arthritis has been postulated for
decades now, with cross-reactivity involved here as well
(21). Anti-casein antibodies and anti-lactoglobulin
antibodies have also been identified in the sera of patients
with active Behcet’s disease (22). This variety of
associations, albeit not always consistent, highlights that
bovine milk might trigger some autoimmune processes,
maybe in genetically predisposed individuals, and merits
more investigation.

IL CONCLUSIONS

This study on casein and a possible cross-reactivity with
MAG has provided further interesting insight on the
association of milk and MS. The fact remains however, that
these findings need to be replicated and the potential
mechanisms need to be more in depth examined; could dairy
intake be a causative factor or an aggravating factor? The
researchers hypothesize that certain individuals can be
sensitized against casein, so that a subsequent casein intake
fuels myelin destruction via cross-reactivity with MAG (1).
This could have important therapeutic consequences, since
patients with MS could potentially avoid relapses with
lifestyle and diet changes.

However, as the authors also mentioned, the particular
casein antigens need to be more specifically examined, since
a multitude of histopathological staining patterns in the
immunized mice was reported, hinting towards reactivity
with multiple epitopes. Additionally, it will be interesting to
study these casein antibodies in all subtypes of MS, since in
this particular study the subtypes were not specified, but it
is known that the various subtypes differ in terms of
pathophysiology and prognosis (23). Additionally, the
researchers immunized mice against two other milk proteins
(beta-lactoglobulin and alpha-lactalbumin) and did not find
similar inflammatory reactions as with casein. However,
antibodies against different milk proteins than these have
been shown to cross-react with other myelin proteins (9), so
whether casein is the main “culprit” behind any possible
association of milk and MS remains hitherto unclear.

Drawing from these findings, the overall relationship
with milk and dairy products with MS needs to be further
investigated, but this is no easy task to accomplish. Firstly,
studies examining a causal relationship with dairy intake
need to also carefully address potential lifestyle
confounding factors that have also shown links to MS, such
as smoking and obesity. Then, as the literature currently
stands, there is a limited number of high-quality prospective
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studies or clinical trials on dietary attempts in MS available.
These also present a particular challenge on their own, as
given the nature of the intervention, no blinding can be
performed, and adherence to the regimen is also harder to
control and achieve (16). Suitable endpoints are also more
difficult to accurately set, since for instance, patients with
relapsing-remitting MS, the commonest type, are more
likely to be under some sort of immunomodulatory
treatments and monitoring the effects of a diet is thus in a
way compromised.

It is encouraging, though, to observe the ongoing efforts
into approaching a disease more holistically, rather than
basing all therapeutic efforts on pharmaceutical compounds
and ignoring the impact of lifestyle and other environmental
factors in a disease’s course. This very well-executed study
has provided important “food for thought” on the
environmental risk factors of multiple sclerosis and could
open a long discussion regarding milk, diet in general, gut
microbiota, and autoimmunity, in the scientific
community’s attempt to find answers, and thus, solutions.
One could only encourage similar high-quality efforts in this
direction.
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Case report
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Second time around might be different
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Case Study

A 79-year-old man ex-smoker with a medical history of
Rheumatoid Arthritis under corticosteroids and leflunomide
presented to the Emergency Department of our tertiary
hospital reporting right pleuritic chest pain and mild dyspnea
for one week. He didn’t report any fever, weight loss, night
sweats or hemoptysis. The chest x-ray [Fig. 1] revealed a
blunting of the right costophrenic angle and an airspace
opacification at the right upper lung field.

Fig. 1 X-ray of the first admission showing right pleural effusion

The subsequent chest computed tomography [Fig. 2]
confirmed the existence of right pleural effusion and
additionally ~ a thick-walled abnormal gas-filled space
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within the lung most consistent with a cavitated rheumatoid
node.

Fig. 2 Chest computed tomography of the first admission showing
a right pleural effusion and a pulmonary cavity in the right lung

A diagnostic thoracocentesis was performed. The
examination of the pleural fluid revealed a predominantly
lymphocytic (67%) exudate with low glucose value (18
mg/dl), low pH (7.18), high value of lactate dehydrogenase
(768 1U/L) and high value of adenosine deaminase (83.5
U/L). Sputum and pleural fluid microscopic examination
and cultures both for common bacteria and acid-fast bacteria
were negative. A bronchoscopy was performed, and no
evidence of malignancy were found macroscopically or in
the cytopathological examination of bronchial secretions.
The high adenosine deaminase content was highly
suggestive of tuberculosis, mesothelioma, or lymphoma but
a full body computed tomography was negative for solid
tumor, pleural thickening or enlarged lymph nodes.
Cytologic examination of pleural fluid was positive for
Naylor’s triad that comprises: 1) granular/necrotic debris, i)
multinucleated giant cells and iii) spindled histiocytes. In
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addition, both serum and pleural fluid rheumatoid factor
levels were elevated. Taken together, those findings
supported the diagnosis of a pleural effusion related to
rheumatoid arthritis, given that other possible causes were
previously excluded. After his immunomodulatory
treatment was modified, the pleural effusion decreased, and
the patient was discharged with a 3-month follow up without
any pleural fluid reproduction. However, six months later,
the patient presented once again to our Emergency
Department with right pleuritic chest pain and dyspnea with
acute onset which resembled the symptomatology of the
initial visit. The chest x-ray [Figure 3] showed the right
visceral pleural edge as a thin white line with no lung
markings seen peripherally to this line, while the peripheral
space was radiolucent compared to the adjacent right lung.

Fig. 3 X-ray of the second admission showing a
pneumothorax of the right hemithorax

Those radiological findings indicated a right pneumothorax,
possibly owing to rupturing of the previously imagined

cavitated rtheumatoid node. A chest tube was inserted into
the right pleural space, the leaked air was effectively
drained, and the lung expanded. The patient was stabilized
and was discharged from the hospital after few days.
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Abstract

This commentary evidences the role of dysbiosis in patients
with systemic lupus erythematosus (SLE). It was shown that
specific Streptococcus spp. may exert a pathogenic role by
empowering the gut inflammation, especially through the
observation of a correlation with acylcarnitine. Nonetheless,
geographical differences should be carefully taken into
account since genetic, dietary and other lifestyle habits may
influence the composition of gut microbiota. More in-depth
investigations of this possible association are soon expected.

(Submitted 12 March 2022; accepted 17 March 2022)
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L INTRODUCTION

The intriguing relationship existing between the microbiota
and the development of autoimmune diseases still requires
to be elucidated. The disruption of the delicate balances
among the bacterial species is at the basis of the dysbiosis
observed in patients with systemic lupus erythhematosus
(SLE) (1). Among the many questions that deserve an
answer, certainly it would be interesting to understand
whether these changes occur in the stages preceding the
development of the disease, or whether they are an
epiphenomenon, or a pathogenic mechanism by which the
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disease develops and maintains itself. Indeed, it was already
shown that gut microbiota could play an important role in
SLE pathogenesis. Zhang et al. observed in a murine lupus
model a marked depletion of Lactobacilli and an increase of
Lachnospiraceae compared to age-matched healthy controls
in young, female lupus-prone mice (2). Hevia and
colleagues investigated the presence of gut dysbiosis in SLE
patients in remission (SLEDAI score lower than 8) in
absence of any immunosuppressant or glucocorticoid
treatment during the previous months. A relatively higher
abundance of Bacteroidetes was identified in the SLE group.
Moreover, a significantly lower Firmicutes/Bacteroidetes
ratio in SLE individuals compared with healthy controls was
detected (3). The high prevalence of Bacteroidetes has been
confirmed in the study conducted by Johnson and
colleagues, in lupus-prone SNF1 mice with more severe
disease (4).

The paper by Tomofuji et al. (5) found an increase of
Streptococcus intermedius and Streptococcus anginosus in
patients with SLE.

The microbial pathways related to sulfur metabolism and
flagella assembly were altered in the patients with SLE. The
authors confirmed the presence of dysbiosis in patients with
SLE and observed that there were two metabolites that were
more abundant (acylcarnitine and isocitric acid) and
significantly positively correlated with Streptococcus
intermedius.
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IL CONCLUSIONS

In conclusion, the presence of these Strepfococcus spp.
should deserve further researches. Indeed, these bacteria are
not innocent bystanders (6): in rare circumstances they are
known to provoke even severe diseases including
endocarditis. The correlation with an inflammatory
molecule such as acylcarnitine supports this hypothesis.
Nevertheless, the results should be detailed since genetic
and dietary habits could influence the outcome of the
microbiological analysis. The authors themselves suggest
that only some species have the same directional effects
between the studies, suggesting that effects of geography,
lifestyle and even analytic methods cannot not be rejected.
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Abstract

This clinical note underscores the major points of the recent
guidelines issued by EULAR regarding lifestyle changes in
patients with rheumatic diseases. Amongst other, these
guidelines provide practical hints regarding the effect of
lifestyle modification, exercise, diet, body mass index, alcohol
consumption, smoking, and participation to work in the
progression of rheumatic diseases.

(Submitted 12 March 2022; accepted 22 March 2022)
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L INTRODUCTION

As a result of thorough review of the existing literature,
EULAR recently published recommendations on lifestyle
changes (lifestyle behaviors and work participation) that
could help prevent the progression of rheumatic and
musculoskeletal disorders (1).

Amongst many recommendations, I wish to outline the
following:

e Lifestyle modifications, although important for the
health of these patients, complement but do NOT

replace medication

e Exercise (aerobics and strength training, at least
moderate intensity, preferably in a group) is
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recommended due to its beneficial effects on pain,
function and quality of life, especially in patients
with osteoarthritis or ankylosing spondylitis.

A healthy, balanced diet is important; special
dieting practices (eg vitamin D, cod liver oil,
omega-3 fatty acids, etc.) is unlikely to be
associated with better outcomes

Overweight patients should attempt to lose weight
with the assistance of weight loss experts, through
diet and exercise.

Consumption of small amounts of alcohol is
unlikely to have negative effects on the outcome of
rheumatic diseases. In patients with rheumatoid
Arthritis, moderate alcohol consumption is
associated with an increased risk of disease or
comorbidities. The same applies goes for gout.

Recommendation for smoking cessation. Smoking
has detrimental effects on symptoms, function,
disease  activity, disease progression and
comorbidities in all rheumatic diseases.

Participation in work is associated with beneficial
effects on the health outcome of these patients
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II. CONCLUSION

The new EULAR guidelines (1) are providing
practical hints for the practicing physician and can assist
efforts for counseling of the affected individuals, based on
the review of the existing literature.
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Clinical Image
Post infectious vasculitis
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Fig. 1 Post infectiousvasculitis. Hemorrhagic cutaneous damage fully recovered after antibiotic treatment.
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