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ABSTRACT

Objectives. The purpose of this study
was to review the frequency and clini-
cal presentation of the rarest clinical
manifestations of systemic lupus ery-
thematosus (SLE).

Methods. A list of 6 rare SLE manifes-
tations were defined: gastrointestinal,
liver, pulmonary, cardiac, ocular and
neurological manifestations. Each top-
ic was assigned to a couple of authors
to perform a literature search and arti-
cle review.

Results. In total, 149 articles were in-
cluded in the literature review: 37 for
gastrointestinal manifestations, 6 for
liver manifestations, 27 for pulmonary
manifestations, 50 for cardiac manifes-
tations, 16 for ocular manifestations, 13
for neurological manifestations. Gas-
trointestinal disorders included several
clinical presentations with variable fre-
quency (from 0.5% to 10.7% of the cas-
es), liver involvement included lupus-
related hepatitis (9.3%) and autoim-
mune hepatitis (2.3%). The rarest pul-
monary manifestations identified were
shrinking lung syndrome, described in
1.5% of patients, while interstitial lung
disease and lupus pneumonia were re-
ported in 4% and 3% of patients, re-
spectively. Myocarditis and pulmonary
hypertension were also rarely described
in SLE patients although ranging from
04-16% and 1-14% respectively, de-
pending on the methodology used for its
identification. Ocular manifestations in
SLE included some rare manifestations
(reported in less than 5% of patients)
and lupus retinopathy that is described
in 1.2-28.8% of patients depending on
methods of ascertainment. Aseptic men-
ingitis and chorea were also confirmed

as very rare manifestations being re-
ported in less than 1% and in 0.3-2 4%
of cases respectively.

Conclusion. The results of this litera-
ture review provide the basis for a bet-
ter understanding of some less-known
manifestations of SLE and for stressing
the need for a higher awareness in di-
agnostic and therapeutic protocols re-
garding these rare disease aspects.

Introduction

Systemic lupus erythematosus (SLE) is
a systemic autoimmune disease with a
multifaceted clinical picture and a vari-
able course over time. Genetic, envi-
ronmental, ethnic and socioeconomic
factors account for a considerable het-
erogeneity in manifestations among
SLE patients. Some clinical manifesta-
tions are rarely observed. The lack of
standardised diagnostic and therapeutic
protocols makes these rare manifesta-
tions a real challenge for the clinician.
The purpose of this study was to review
the frequency and clinical presentation
of the rarest clinical manifestations in
SLE.

The study responds to the ERN-Re-
CONNET call “rare inside rare” for
papers focusing on rare rheumatologic
conditions, as it is one of the specific
tasks of ERN to disseminate knowl-
edge and stimulate research on rare
diseases and on rare disease manifesta-
tions that occur very infrequently and
may otherwise be overlooked.

Methods

In June 2021 a list of rare SLE mani-
festations was drafted by all the authors
based on their clinical expertise; after
discussions, a final list of 6 topics was
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formulated and each topic assigned to
a pair of authors to perform a literature
search and a narrative review.

Literature search

Between September and October 2021,
independent MedLine searches were
performed for each of the 6 topics se-
lected; studies were searched by includ-
ing MeSH terms, free text and subhead-
ings “systemic lupus erythematosus”
and each single rare manifestation.
Searches were limited to articles writ-
ten in English and published since 1980.
The reference lists of retrieved articles
were also screened to search for addi-
tional relevant studies to be included.
The complete search strategies are
available in Supplementary Table S1.

Inclusion and exclusion criteria

and data collection

Studies were eligible for inclusion into
the review if they were cross-sectional
or had a longitudinal design and re-
ported on prevalence and/or incidence
of the specific rare clinical manifesta-
tions and their clinical characteristics.
Case reports, narrative reviews and
editorials were excluded while case
series and systematic literature reviews
were included. Manifestations due to
associated antiphospholipid syndrome
as well as treatments adverse events or
comorbidities were not included.

For each search, two reviewers screened
independently the titles and abstracts of
the retrieved articles and any discrepan-
cies were resolved by consensus.

The reviewers collected the data from
the included studies using predefined
extraction forms. By detailed full-text
reading, additional potentially eligible
articles were identified, and some oth-
ers excluded. Finally, the results were
synthesised and presented in summary
tables. Treatments were not discussed.

Results

The main findings of the review are
summarised in Table I while the results
of the search are presented in detail in
Supplementary Table S1. In total, 149
articles were included.

Gastrointestinal manifestations
A total of 37 articles on rare gastro-
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intestinal (GI) manifestations of SLE
were included. The detailed description
of all the included studies is shown in
supplementary table 2.
Gastrointestinal (GI) manifestations
were reported in 15-60% of SLE pa-
tients (1), many being nonspecific, in-
cluding side effects of treatment, infec-
tions, functional disorders (9, 10) and
celiac disease that are not discussed
here (5, 11).

The rare GI manifestations discussed
here, and their estimated prevalence
ranges were: lupus enteritis (0.59-
10.7%) (2, 3), intestinal pseudo-obstruc-
tion (0.5-4%) (34), protein-losing en-
teropathy (0.5-7.5%) (5, 6), pancreatitis
(0.1-5.5%) (4, 7) and acalculous chol-
ecystitis (0.15-0.5%) (4, 8). Of note, the
main pathogenic mechanisms include
small-vessel vasculitis, smooth muscle
dysfunction and lymphangiectasia (12).
GI manifestations can be among the ini-
tial symptoms of SLE (13). Usual symp-
toms comprise abdominal pain, nausea,
vomiting and diarrhoea.

Early detection and management of the
rare GI manifestations are especially
challenging due to lack of specific
symptoms and the difficulty in their
differentiation from infections and
side effects of medications. A diagno-
sis of lupus enteritis was supported by
computer tomography (CT) findings of
thickened bowel wall, dilated bowel,
“the target sign” indicating abnormal
enhancement signal of the bowel wall
and “the comb sign” depicting hyper-
vascularity, stenosis, and oedema of
the mesentery. In intestinal pseudo-ob-
struction, CT scanning reveals dilated
fluid-filled bowel loops, thickened
bowel walls, and multiple fluid levels
without mechanical obstruction. As-
sociated urological manifestations (i.e.
lupus cystitis, ureterohydronephrosis)
were common. Intestinal pseudo-ob-
struction should be considered in SLE
patients with hypoalbuminaemia and
symptoms of bowel obstruction.

Acute pancreatitis should be consid-
ered in patients with GI symptoms and
elevated serum lipase (1).

It is noteworthy that some SLE disease
activity scores such as the SLE Dis-
ease Activity Index (SLEDAI) do not
account for GI manifestations, but GI

involvement might be associated with
worse prognosis and pancreatitis is of-
ten considered a marker of disease se-
verity in adult SLE (3, 14).

Liver manifestations

All causes taken into account, up to 25-
60% of patients with SLE will present
hepatic involvement during the disease
course (15); in many cases it presents
as non-specific liver enzymes abnor-
malities, possibly due to treatment
adverse effects related or due to infec-
tions. These aspects are not discussed
here as the review is focused on SLE-
related liver manifestations.

Six articles on liver manifestations were
included and a detailed description is
reported in Supplementary Table S3.

In a Japanese study of 206 SLE pa-
tients, liver dysfunction was found in
59.7%, and associated with medications
(30.9%), SLE itself (28.5%), fatty liver
(17.9%), autoimmune hepatitis (4.9%),
primary biliary cholangitis (2.4%),
cholangitis (1.6%), alcohol (1.6%) or
viral hepatitis (0.8%). Specific hepatic
involvement by SLE is a highly contro-
versial theme, and largely falls within
the spectrum of autoimmune hepatitis,
when related to an autoimmune mecha-
nism (16).

Lupus hepatitis has been generally con-
sidered as a mild hepatopathy charac-
terised by liver enzyme elevation along
with systemic disease activity (17).
Among 242 Italian SLE patients, liver
abnormalities were observed in 45
(18.6%). Only 14 cases (5.7%) were
attributed to lupus hepatitis, which was
generally subclinical with a fluctuat-
ing course and responded well to pred-
nisone (18).

In a retrospective study of 504 Chi-
nese SLE inpatients, 9.3% were diag-
nosed with lupus hepatitis with higher
prevalence among patients with active
disease than those with inactive dis-
ease (p<0.05). Interestingly, liver im-
munopathological features showed de-
posits of complement (C1q) in 70% of
patients with lupus hepatitis and none
in patients with other liver diseases
(»=0.011) (19).

In a recent systematic literature re-
view, 114 cases of lupus hepatitis have
been reported, of which 30.7% were
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Table I. Main findings of the literature review.

Topic Number of Prevalence
studies included
in the review

Gastrointestinal involvement 37 e Lupus enteritis 0.59 -10.7%

e Intestinal pseudo-obstruction: 0.5- 4%

¢ Protein-losing enteropathy: 0.5 -7.5%

* Pancreatitis: 0.1-5.5%

e Acalculous cholecystitis: 0.15-0.5%
Liver involvement 6 * Lupus hepatitis: 5.8-9.3%

* Autoimmune hepatitis:2.3%
Pulmonary manifestations 27 e Interstitial lung disease: 4%

e Shrinking lung syndrome: 1.5%

e Lupus pneumonia:3%
Cardiac manifestations 50 * Myocarditis: 0.4-16%

e Pulmonary arterial hypertension: 1-14%
Ocular manifestations 16 e Episcleritis/scleritis: 1.7-3.1%

e Anterior uveitis: 0.6-0.8%

e Lupus retinopathy 1.2-28.8%:
Neurological manifestations 13 * Aseptic meningitis >1%

¢ Chorea: 0-3-2.4%

the initial manifestation of SLE. The
most frequent concomitant active dis-
ease manifestations were haematologi-
cal (60.8%), mucocutaneous (59.5%),
articular (48.1%) and renal (46.8%).
Overall, hepatitis improved with cor-
ticosteroids, with or without immu-
nosuppressants. The mortality rate of
lupus hepatitis was 1.75%. In addition
to ANA, the most frequent positive au-
toantibodies in patients with lupus hep-
atitis were: anti-dsDNA (70%), anti-
SSA (59.7%), anti-ribosome P (51.4%)
and anti-RNP (48.1%) (15).

In a work by Ohira et al. the positive
rate of anti-ribosomal P antibody was
significantly higher in patients with lu-
pus hepatitis (68.8%) than in patients
with SLE complicated by autoimmune
hepatitis (20%) and in patients with au-
toimmune hepatitis alone (0%) (20).
However, more recently, anti-riboso-
mal P antibodies have also been found
in autoimmune hepatitis patients with-
out evidence of SLE, suggesting a
common underlying mechanism target-
ing the liver in both diseases (17).

The term “lupoid hepatitis” was firstly
used in the 1950s to refer to the asso-
ciation between autoimmune hepatitis
and lupus. In SLE patients with abnor-
mal liver enzymes, the incidence of au-
toimmune hepatitis is around 5-10%.
The differentiation between lupus
hepatitis and autoimmune hepatitis is
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challenging, and anti-liver autoanti-
bodies and liver biopsy may be essen-
tial to distinguish between them (21).
Histological examination of autoim-
mune hepatitis shows specific changes,
such as interface hepatitis, resetting of
hepatocytes, emperipolesis and fibrosis
which are absent in lupus hepatitis.
Out of 675 patients with SLE followed
at the University College London Hos-
pital from 1978 to 2015, 4.3% present-
ed an associated autoimmune gastro-
intestinal disease; 2.3% had SLE, au-
toimmune hepatitis overlap syndrome
including 1.9% with a positive anti-ds-
DNA antibody. The principal manifes-
tation was elevation of liver enzymes.
In addition, 87.5% of these overlap pa-
tients had arthritis, 50% skin rash and
37.5% mouth ulcers.

In contrast, the association of primary
biliary cholangitis with SLE is ex-
tremely rare. In the above study, only
two female SLE patients developed
primary biliary cholangitis. Both were
diagnosed with SLE before primary
biliary cholangitis onset and had posi-
tive dsDNA antibodies (2).

Pulmonary manifestations

During the disease course, up to 50%
of SLE patients will develop lung pa-
thology with pleuritis (with or with-
out effusion), the most common SLE-
related manifestation. Infections are

another frequent cause of respiratory
symptoms in SLE patients and they
should be taken into consideration in
the differential diagnosis. The rare pul-
monary manifestations addressed by
this review include interstitial lung dis-
ease (ILD), shrinking lung syndrome
and acute lupus pneumonia.
Twenty-seven articles were included
in the literature review and results are
detailed in Supplementary Tables S4.1,
4.2 and 4.3.

Eighteen articles provided informa-
tion on ILD, of which 12 addressed
its prevalence (22-33). The included
studies reported a total of 367 cases of
SLE-related-ILD over a cohort of 9034
SLE patients, representing 4% of lu-
pus patients. The 9 studies addressing
the clinical presentation (25, 26, 32,
34-39), described 142 SLE-ILD. SLE-
ILD was diagnosed using CT scan in 7
studies, X-ray plus pulmonary function
tests in one study, and lung biopsy in
another study. Ground glass opacities
and septal thickening were the most
common lesions (56% and 46%, re-
spectively), with non-specific intersti-
tial pneumonia (NSIP) and organising
pneumonia (OP), the most common CT
patterns (26% and 17.6%, respectively)
although notably 21% were defined as
unclassifiable (Suppl. Table S2). ILD
was more common in patients develop-
ing SLE after the age of 50. In the most
extensive study published on this topic
(39), ILD developed concomitantly
or after SLE diagnosis in most cases
(87%), the overall 5-years survival rate
was 85.3%, and the NSIP+OP pattern
was predictive of good outcome.
Twelve articles were focused on shrink-
ing lung syndrome, 5 on its prevalence
(31-33, 42, 43) and 9 on its clinical
presentation (34, 40-47). Shrinking
lung syndrome was reported in 91
(1.5%) out of 6054 SLE patients. Its
characteristics are summarised in Sup-
plementary Table S2. The presence of a
restrictive pattern in pulmonary func-
tion tests was considered necessary for
diagnosis in 11 studies, in combination
with dyspnoea (8 studies), diaphragm
elevation on chest X-rays (5 studies),
and normal diffusion capacity of car-
bon monoxide (DLCO) (2 studies),
after the exclusion of ILD or other
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lung diseases (6 studies). Interestingly,
pleuritic chest pain was widespread
among patients with SLS (75-93%
of patients), suggesting the potential
pathogenic role of pleural inflamma-
tion, as suggested by Henderson et al.
(46) based on the prevalence of pleural
alteration in 16-75% of cases.

Lastly, 4 studies were retrieved centred
on acute lupus pneumonia, 2 reporting
on its prevalence (22, 29) and 2 on its
clinical presentation (36, 48). A total
of 124 (3%) patients were described in
a cohort of 4068 SLE patients. Acute
lupus pneumonia was defined by the
presence of lung infiltrates on X-ray or
CT scan in the absence of active infec-
tions. A characteristic CT scan finding
of acute lupus pneumonia was the pres-
ence of isolated ground-glass opacity
(i.e. without any sign of fibrosis) which,
along with the presence of fever differ-
entiate it from ILD. However, this find-
ing is not specific for acute lupus pneu-
monia, thus possible differential diag-
noses (i.e. infectious diseases) should
be always considered.

Cardiac manifestations

The heart is one of the most frequently
affected organs in SLE. Any part of the
heart can be affected, including the per-
icardium, myocardium, coronary arter-
ies, valves, and the conduction system
with different pathogenetic mecha-
nisms. Pericarditis and coronary artery
disease are the most common cardiac
manifestations. The rare cardiac mani-
festations addressed by this review are
myocarditis and pulmonary arterial hy-
pertension (PAH). A total of 18 and 32
articles were included in this review for
myocarditis and PAH, respectively, and
the results are presented in Supplemen-
tary Tables S5.1 and 5.2.

Myocarditis in SLE is a rare but poten-
tially severe manifestation which may
be characterised by chest pain, heart
failure, arrhythmias and, in some cases,
sudden death.

The majority of papers on SLE-asso-
ciated myocarditis are case reports or
small case series, involving a total of
80 patients in 64 papers, which were
not included in this review. Most of
the 18 articles considered (49-66) in-
cluded controlled, case-control, pro-
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spective and retrospective studies. Two
articles reported data on post-mortem
analysis (62, 66) and two on endomyo-
cardial biopsy (52, 61). The diagnosis
was made by clinical, biochemical,
echocardiographic and, in most recent
papers, cardiac magnetic resonance
imaging features. Prevalence ranged
between 0.4—-16% considering all re-
trieved studies (51, 53-55, 64, 65), and
between 0.4-6.1% considering stud-
ies published after 2000 (51, 53-55).
Myocarditis is usually associated with
pericarditis but also with extra-cardiac
active disease (i.e. lupus nephritis) (56,
57) and a high mortality rate (51, 53,
56, 62). Early diagnosis can improve
outcomes and the use of cardiac mag-
netic resonance imaging may help the
early detection of subclinical myocar-
ditis, even in patients with moderate
disease activity (49, 50, 58, 59).
Pulmonary arterial hypertension (PAH)
is associated with SLE and can ulti-
mately lead to death. Patients typically
present with progressive exertional
dyspnoea and fatigue and diagnosis is
often delayed.

Prevalence of PAH in different SLE
cohorts varies between 1-14% (68-70,
74,76, 78, 82, 84, 86, 90, 92, 94, 97,
98) and a 5-year survival rate of 70-80
% has been reported (69, 72,77, 83).
The gold standard for diagnosing PAH
remains right ventricular catheterisa-
tion, however, several ultrasound tech-
niques offer non-invasive alternative
for screening as well as for follow-up
after diagnosis (67, 73,75, 85).
Several disease-related factors have
been associated with the presence PAH
in SLE. Raynaud’s phenomenon (88,
89,91, 97), history of serositis (70, 74,
79, 84) and antiphospholipid antibod-
ies (78, 88,90, 91) have been reported
as risk factors in various studies. The
presence of anti-RNP has been identi-
fied as an additional risk factor (70, 79,
84, 89), although its presence seemed
to be protective in one cohort (77).

Ocular manifestations

Ocular manifestations in SLE are very
heterogeneous, and the disease can af-
fect multiple ocular structures includ-
ing the periorbita, adnexa, eyes and
optic nerves. Globally, ocular involve-

ment can be detected in approximately
one-third of patients with SLE includ-
ing manifestations related to organ
damage or concomitant Sjogren’s syn-
drome; it could represent the first mani-
festation or appear during the follow-
up and may sometimes be sight threat-
ening if not promptly and adequately
treated. Ocular adverse events related
to the use of treatments were not the
focus of this review, therefore posterior
subcapsular cataracts, secondary open-
angle glaucoma and aminoquinolines-
related maculopathy will not be dis-
cussed (99).

Sixteen articles were included in this
literature review; a detailed description
of the included studies is reported in
Supplementary Table S6.

Anterior ocular structures are fre-
quently affected, and keratoconjuncti-
vitis sicca represents the most frequent
manifestation, especially in the con-
text of secondary Sjogren’s syndrome.
Scleritis and episcleritis occur rarely in
SLE. In an Italian retrospective study
episcleritis/scleritis was found in 3/98
(3.1%) of SLE patients: one case of
anterior diffuse, one case of anterior
nodular and 1 case of bilateral necro-
tising scleritis (100). More recently, in
a population-based retrospective study
from Taiwan, scleritis/episcleritis were
reported in 8/521 (1.7%) of SLE pa-
tients and in 13/5194 (0.2%) of the
control population (101).

Another rare manifestation affecting
the anterior segment is uveitis. In a
multicentre cohort study of Brazilian
juvenile SLE patients, 7/872 (0.8%)
cases of uveitis occurred, being the
first symptoms of the disease (in 6 of
cases) or occurred within 6 months of
SLE onset. Severe ocular sequelae oc-
curred in two patients, whereas another
one died due to complications of SLE
(102). Again, in a prospective Portu-
guese study in adult SLE patients, ante-
rior uveitis was found in 1/161 patients
(0.6%) (101)

Posterior segment involvement, name-
ly lupus retinopathy, choroidopathy
and optic neuropathy is particularly
concerning given the potential for a
devastating impact on visual prognosis
and their association with poor system-
ic disease control.
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Lupus retinopathy frequency ranges
widely in various studies (1.2-28.8%),
mostly depending on the population
studied (all SLE patients or patients
with visual disturbances alone) and
the activity of the disease (99, 100,
102-111). The most common feature
is microangiopathy with the presence
of soft exudates (cotton-wool spots),
described in 41/45 lupus retinopathy
cases in a cross-sectional Indian study
(108) and in 34/41 patients with lupus
retinopathy in a similar Canadian one
(110). Less frequent is the occurrence
of central retinal artery and/or vein oc-
clusion, with the exception of the paper
by Montehermoso et al., where venous
or arterial occlusive events occurred in
46% of LR cases (107). Another type
of rare retinal manifestations is optic
neuropathy, with variable presentations
including acute retrobulbar optic neu-
ropathy and ischaemic optic neuropa-
thy (107, 110, 112)

It has been demonstrated that lupus
retinopathy can be more frequently
found in patients with active SLE, as
demonstrated in the study of Seth et
al., where lupus retinopathy was as-
sociated with a higher SLEDAI, and
the presence of neuropsychiatric lu-
pus, lupus nephritis and autoimmune
haemolytic anaemia (108). Notably,
Klinkoff et al. demonstrated that retin-
opathy improved in association with
disease control in 5/7 patients with lu-
pus retinopathy (105). The presence of
antiphospholipid antibodies is an addi-
tional risk factor for thrombotic retinal
events (107). Microangiopathy is usu-
ally associated with better outcomes
than thrombotic events. In the study of
Stafford et al. none of the 34 patients
with microangiopathy presented a
chronic visual loss, a sequela that oc-
curred in the 5 cases of central retinal
artery, vein occlusion and ischaemic
optic neuropathy (110).

Unilateral or bilateral blurred vision
without severe visual loss is the com-
mon presenting sign of choroidopathy:
Nguyen et al. reported 3 new cases and
revised 28 cases (47 eyes involved).

In all the reported cases Choroidopathy
was associated with systemic disease
activity (LN was present in 64% of
cases) (113). More recently, Braga et
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al. evaluated choroidal thickness in 15
SLE patients with previous LN, 15 SLE
without LN and 15 controls, all without
a history of ocular involvement. LN pa-
tients displayed significantly increased
diffuse thickness, allowing the authors
to suggest a relationship between LN
and choroidal changes (114).

Neuropsychiatric manifestations
Neuropsychiatric (NP) involvement in
SLE (NPSLE) is one of the most chal-
lenging features of SLE. In 1999 the
American College of Rheumatology
(ACR) published an attempt to stand-
ardise the terminology and define NP
manifestations in SLE (115). NPSLE
ranges from mild cognitive symptoms
to severe CNS manifestations and gen-
erally leads to a significantly increased
mortality rate (116). The prevalence of
NPSLE is biased by different defini-
tions of NPSLE in different studies. A
robust estimate is that up to half of SLE
patients develop NPSLE during their
disease (117).

The NPSLE syndromes that can occur
are not specific for SLE, and thus, it re-
mains a challenge to differentiate symp-
toms caused by SLE from symptoms
of other origins. Several attempts have
been made to define algorithms that can
help differentiate between NPSLE and
non-SLE NP symptoms (118). Howev-
er, no individual biomarker or measure
exists that defines definite NPSLE.
NPSLE manifestations including asep-
tic meningitis, movement disorders,
myelopathy, and demyelinating syn-
dromes and acute encephalitis, all oc-
cur in less than 0.5-4% of SLE patients
(119). Aseptic meningitis and move-
ment disorders are addressed by this
review. A total of 13 articles are includ-
ed (5 for aseptic meningitis and 8 for
movement disorders, respectively) and
the details are reported in Supplemen-
tary Table S7.

Aseptic meningitis is observed in <1%
of SLE patients. The possibility of
ibuprofen-related meningitis or menin-
goencephalitis should also be consid-
ered in SLE patients taking ibuprofen,
especially and if it is recurrent (118).
The clinical presentation is not differ-
ent from infectious meningitis except
that improvement may be very quick.

However, SLE patients with aseptic
meningitis, are younger, have lower
leucocyte counts (both total leukocyte
count and neutrophil count are gener-
ally higher in infectious meningitis in
both plasma and cerebrospinal fluid)
and higher glucose concentration in the
cerebrospinal fluid (120-124).

Chorea is the only movement disorder
included in the NPSLE nomenclature
by ACR (117). Data on the prevalence
of this manifestation in SLE are scarce,
only two studies reported a prevalence
ranging from 0.3 to 2.4% of patients
(125-130). Chorea in SLE has been as-
sociated with the presence of antiphos-
pholipid antibodies (aPLs) (126, 127)
and with an increased risk of thrombo-
sis (125, 126). Some studies support a
humoral autoimmune pathogenesis and
the need for immunosuppressive ther-
apy (118, 128). Whereas other studies
describe chorea as a less severe NPSLE
symptom than other NPSLE manifesta-
tions (129).

Discussion

Rare clinical manifestations of SLE
represent a clinical challenge because
of difficulties in recognition and diag-
nosis, differential diagnosis and treat-
ment. There are no specific therapeutic
protocols for many of them, and their
clinical management is based on lit-
erature data referred to other clinical
manifestations or on data related to the
same manifestations in different clini-
cal settings.

Indeed, available guidelines and recom-
mendations for disease assessment and
management provide very little guid-
ance on some uncommon manifesta-
tions of this disease. Moreover, although
the impact of the single rare manifesta-
tions could be considered residual in the
context of the disease, taken together
these manifestations represent a signifi-
cant burden for the patients’ community
and for the society.

The first step toward a better manage-
ment of these rare conditions is an ac-
curate knowledge of their frequency
and clinical presentation, leading to the
ERN-ReCONNET call for papers enti-
tled “rare inside rare” aimed at promot-
ing collaborative research projects and
at disseminating knowledge around rare
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and complex connective tissue diseases.
Here, we reviewed the literature on
rare clinical manifestations of SLE fo-
cusing on their frequency and clinical
aspects.

We restricted our review on six topics
chosen based on expertise of the par-
ticipating European health care provid-
ers interested in SLE within the ERN-
ReCONNET network.

This study highlights that the literature
on these manifestations is sparse and
heterogeneous, mainly based on small
and/or retrospective studies; the quality
of the evidence is particularly weak for
liver manifestations, lupus pneumoni-
tis, ocular manifestations, aseptic men-
ingitis and movement disorders. For
these manifestations, case definitions
adopted are also very variable, leading
to wide ranges of frequencies.

Instead, for interstitial lung disease and
cardiac manifestations large prospec-
tive cohort are available; moreover, es-
pecially for PAH, the methods adopted
for case definitions were homogeneous
across studies (right heart catheterisa-
tion). As far as gastro-intestinal involve-
ment is concerned, we found several
studies on this topic; however, due to
the wide range of possible manifesta-
tions and the different methods of ascer-
tainment adopted, the overall frequency
of this involvement resulted heterogene-
ous and each single manifestation (i.e.
lupus enteritis, pancreatitis) should be
considered separately. Similarly, litera-
ture is heterogeneous for ocular involve-
ment which includes a large variety of
syndromes with difficulties in distin-
guishing lupus-related manifestations to
comorbid condition (i.e. Sjogren’s syn-
drome) or drug-related adverse events.
In the majority of the cases the dis-
ease manifestations that were selected
for this review were confirmed to be
uncommon in SLE. Literature data on
movement disorders and aseptic menin-
gitis are scarce but they are confirmed
as very rare disease manifestations be-
ing reported in less than 3% of cases.
Among pulmonary findings, shrink-
ing lung and lupus pneumonitis were
confirmed as extremely rare manifes-
tations; data on ILD are more robust,
however, the prevalence of ILD result-
ed highly variable (up to 41%) depend-
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ing on the method of ascertainment
(clinical or X-ray vs. CT).

PAH and myocarditis were confirmed
as very rare disease manifestations in
SLE; nevertheless, they are still associ-
ated with a potentially fatal outcome.
Thus, their early recognition and treat-
ment are crucial. Interestingly, preva-
lence of myocarditis was lower in more
recent studies; this probably means that
the available improved diagnostic and
therapeutic tools contribute to the ap-
parent decrease of prevalence of this
condition.

Conversely, some manifestations were
more frequent than expected, i.e. gas-
trointestinal involvement.

However, the spectrum of possible
gastrointestinal manifestations is very
wide, and the literature includes both
rare syndromes (i.e. acute pancreati-
tis or lupus enteritis) and unspecified
gastrointestinal symptoms with a sig-
nificantly higher frequency. However,
in the latter, difficulty in differentiat-
ing SLE-related gastrointestinal symp-
toms from infections and side effects
of medications could be responsible
for their unexpected higher prevalence.
Similarly, while unspecified liver dys-
functions are frequently observed in
SLE (up to 59%), SLE-related hepatis
and primary biliary cirrhosis are quite
uncommon.

The paper has some limitations. First
of all, this is not formally a systematic
literature review because it lacks some
essential steps (i.e. study quality as-
sessment and risk of bias evaluation).
Moreover, a large number of authors
took part in this review and the six
topics were reviewed by six different
couples of authors, leading to possible
heterogeneity in the literature search,
in data analysis and in the reporting of
the results.

However, the working group tried to
search and assess the available litera-
ture according with some pre-defined
rules and methods derived from the sys-
tematic literature review methodology
(i.e. articles flows, clear search strate-
gies, detailed summary tables). Thus,
we think that the result offers a very
comprehensive and accurate literature
scan on these manifestations.

In conclusion, the results provided by

the review are important for a better un-
derstanding of some less-known mani-
festations of the disease and for stress-
ing the need of the development of di-
agnostic and therapeutic protocols that
also include these rare disease aspects.

This literature review highlights that
there is a critical knowledge gap re-
garding some rare manifestations of
SLE; this should serve as a stimulus
for future studies on the rarer aspects
of this disease.
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