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Abstract

Systemic autoinflammatory disorders (SAID), immune dysregulation disorders with onset frequently occurring in youth,
are defined by unprovoked inflammation. Research suggest inflammation is associated with the pathogenesis of mental
ill-health. Separately, research has identified that mental ill-health is prevalent in people with immune dysregulation disor-
ders compared to healthy controls or those with other chronic diseases, and the psychosocial impacts of these diseases on
quality of life can be debilitating. This review aimed to broadly identify the extent and nature of research involving young
people with SAIDs and mental ill-health. A scoping review was conducted across 6 databases of peer-reviewed articles
referring to SAIDs and mental ill-health in young people. Of 727 studies, 41 met the inclusion criteria. Thirty-seven
were observational studies, including 18 case studies or series. Four studies were treatment trials. Fourteen observational
studies investigated the prevalence of mental ill-health in a SAID population with large sample sizes. Most studies were
conducted in Tiirkiye, involving Behget’s syndrome or familial Mediterranean fever and anxiety, depression, and psychosis
were strongly represented. Findings suggest an association between mental ill-health and SAID activity in young people.
Anxiety and depression were associated with some specific SAIDs duration, symptom severity, SAID flare recency and
frequency, and SAID treatment effects. Co-occurrence and resolution of SAID flares and mental ill-health with treatment
were frequent themes in case studies of some SAIDs. Further research is required on the prevalence and risk of developing
mental ill-health among young people with SAIDs, along with associations between mental ill-health, other SAIDs and
disease activity, other participant variables, and appropriate management of mental ill-health in this population.
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Introduction attention in recent decades, with multiple lines of evidence

supporting this association [3]. In parallel, research out-

Systemic autoinflammatory diseases (SAIDs) are disor-
ders of the innate immune system defined by unprovoked
episodes of inflammation [1], with onset predominantly
occurring in adolescence [2]. The role of inflammation in
the pathogenesis of mental ill-health has gained increasing
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lining the high prevalence and bidirectional association
between disorders of the immune system and mental ill-
health has emerged [4—7]. Consistent with these findings,
some research demonstrates the high prevalence of mental
ill-health among people with SAIDs [8], however little is
known about this association in young people [9]. This is
particularly concerning given the high rates of SAID onset
in adolescence [2], and the impact and prevalence of mental
ill-health in young people generally [10], with SAIDs and
mental ill-health both being associated with significant mor-
bidity and lower quality of life [11-13].
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Inflammation, immune dysregulation and mental
health disorders

The immune system maintains homeostasis via its two arms:
the broad nonspecific response of the innate immune system
and a later targeted response of the adaptive immune system
[14]. Inflammation is a key component of innate immune
system activity, involving complex cascading chemical pro-
cesses with key actors being inflammatory cytokines [15].
Pro-inflammatory cytokines, triggered by damaged tissue
or invading pathogens, may enter the central nervous sys-
tem and manifest acutely as sickness behaviours, including
lethargy, reduced activity and cognitive impairment [16].
Importantly, pathological immune function in the form of
chronic or recurrent acute inflammation may contribute to
mental ill-health [17].

Multiple systematic reviews and meta analyses have con-
firmed that inflammation, measured as high levels of pro-
inflammatory cytokines, occurs in adults [18-21] and young
people [22-24] with a range of mental disorders, and that
it declines with both mental health treatment and recovery
[25, 26]. Early life inflammation associated with childhood
adversity and infection has also been linked to increased
risk of mental ill-health later in life [27-29].

Research also suggests an association between mental ill-
health and immune dysregulation disorders that arise from
under or overactivation of either arm of the immune sys-
tem [30, 31]. Young people with such disorders experience
increased rates of depression, anxiety, schizophrenia, eat-
ing disorders, obsessive compulsive disorder, tic disorders,
somatic complaints, and behavioral disorders compared to
healthy young people or those with other serious chronic
illness [7, 32-34]. Less is known however, about mental ill-
health in people with SAIDs, particularly young people.

Systemic autoinflammation and mental ill-health

SAIDs are a recently defined family of immune dysregula-
tion disorders driven by unprovoked recurrent or continuous
inflammation [35]. Hallmark symptoms of SAID activity
are raised serum inflammatory markers, fever and a wide
range of physical manifestations involving many body sys-
tems [36]. Since the identification of the first gene causing
SAID in 1997, more than forty monogenic SAIDs have been
identified [2] and a further 40—-60% of identified SAID cases
remain clinically undifferentiated [36]. SAIDs are very rare
diseases with a prevalence as low as 1:1,000,000, depending
on disease and locality [36]. Disease rarity, limited clinical
experience and community awareness, and evolving disease
classifications [37] impede clinical and research progress.
Mental health symptoms are not included in any SAID
classification system [36], although some research suggests
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that these may be integral to SAID activity [40]. It is more
generally assumed that mental ill-health is secondary to, or
comorbid with, disease manifestation [41]. Mental ill-health
has been investigated in adults and children with particular
SAIDs, such as Behget’s syndrome [38] and familial Medi-
terranean fever (FMF) [39], and the psychosocial impacts
of the diseases on functional capacity and quality of life are
significant [12]. However, research on mental ill-health in
young people with SAIDs is limited [9], and to our knowl-
edge, no systematic or scoping reviews have been con-
ducted to date. Importantly, young people are, in general,
more likely to experience mental ill-health than other age
groups [10]. The highest burden of disease due to mental
ill-health at any time of life occurs during youth [13]. Risk
factors for [43], and the prevalence of [44], psychiatric dis-
orders are cumulative and young people with chronic dis-
ease are at additional risk [32, 45]. Limited understanding
of the nature of the association between SAID activity and
mental ill-health may lead to gaps in the recognition, assess-
ment, diagnosis and management of psychiatric illness in
this population [42]. Given the findings across multiple
lines of research outlined above, there are clear indications
that young people with SAIDs are at increased risk of devel-
oping mental ill-health. Furthermore, the mental ill-health
that young people with SAIDs experience may in part be
associated with disease activity and inflammation, but these
associations have yet to be investigated.

Scoping reviews aim to broadly examine heterogeneous
topics to identify novel patterns of association that may indi-
cate new lines of investigation [46]. Although SAIDs are
a heterogenous family, a commonality among all of these
conditions is recurrent non-infectious acute and chronic
inflammation impacting many systems, subsequent mental
and behavioural processes, and indirectly, social systems,
over time. Homogeneity is also elusive in mental health,
where different causal pathways lead to the same mental
disorder and comorbidity is the norm [47]. This is most
evident in youth, where distress states and sub-threshold
non-specific symptoms can regularly progress to anxiety,
mood, somatic and/or psychotic syndromes. A broad and
holistic review investigating these two heterogeneous, but
seemingly related, variables is clearly needed. Accordingly,
the aim of this scoping review is to map research related to
SAIDs and mental ill-health in young people, particularly
the association between mental ill-health, SAID activity and
treatment. Study characteristics will be explored, includ-
ing study design, location, sample size and age [48]. This
review will consolidate evidence and identify gaps in the
literature to inform future research and practice.
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Methods

Scoping reviews aim to map the extent, range and nature
of research activity and evidence in a given area [49]. The
authors developed a scoping review protocol to explore
evidence surrounding the relationship between SAIDs and
mental ill-health based on the JBI Manual of Evidence Syn-
thesis methods [50], using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA-ScR)
guidelines for scoping reviews [46]. The scoping review
was conducted between July 2023 and January 2025.

Search strategy

For inclusion in the review, studies needed to focus on
young people with at least one SAID and refer explicitly
to the occurrence of mental ill-health. SAIDs were identi-
fied via various collective nomenclature, such as “periodic
fever syndromes”, or via a specific SAID, as defined by
Gutierrez and Lapidus [2], Gattorno et al. [37], Hausmann
et al. [42] and/or Krainer et al. [36]. All mental disorders
were included, including generic diagnoses such as anxiety,
depression and psychosis. Studies reporting cognitive, emo-
tional, or behavioural symptoms of mental ill-health were
also eligible for inclusion. Neurological symptoms, cogni-
tive impairment, and global developmental syndromes were
excluded when no mental ill-health was reported. Studies
published on or after 1997 were included, as this was the
year the first genetically classified SAID was identified,
leading to the definition of the SAID disease family [36].
Studies involving mixed SAID and non-SAID conditions
were included where SAID specific data were reported sep-
arately. Young people were defined as aged 12 to 29 years
[51] and studies were included if the mean or median age of
participants was within this age range or data relating to the
age group were analysed separately. All study settings and
geographic locations were included. Only peer-reviewed
primary research articles written in English were included.
An initial search was conducted using six electronic data-
bases: Medline, Emcare, PsycINFO, Embase, CINAHL and
Scopus. Search terms were related to young people, SAIDs
and mental ill-health or symptoms. MeSH terms were used
for mental disorders and for autoinflammatory diseases
where relevant, in addition to terms identified in the litera-
ture. See Supplemental material for full search criteria. Ref-
erence lists of included articles were also searched.

Study selection
Titles, abstracts and citation information obtained from the

database searches were exported to an Endnote library [49]
and then to the Covidence review management system. The

first author then screened all abstracts and titles for inclu-
sion, selecting the full text of studies that met inclusion cri-
teria. Where inclusion of an article was uncertain, this was
reviewed by the second author and results discussed by the
three authors until a consensus was achieved. All identifi-
cation, screening and inclusion decisions were recorded in
Covidence and published as a PRISMA flow diagram [46]
(see Fig. 1).

The database search yielded a total of 727 articles and
a further 64 articles were identified from citation search-
ing. Following removal of 215 duplicates, 570 articles were
screened. 344 articles were excluded as irrelevant, and 226
studies were retrieved for full text review. Of those, 185
were excluded. In total, 41 studies were included.

Main outcome variables and analysis

Data extracted from the selected articles included: author/s,
year of publication, country, sample size and age, study aim
and type, SAID and mental ill-health diagnoses, SAID activ-
ity and mental health measures, and key findings related
to mental ill-health. The first author extracted and coded
data using a customised Microsoft Excel spreadsheet. The
researcher first conducted a quantitative analysis and sum-
mary of the extracted data, including study location, type,
and both SAID and mental ill-health diagnoses. A qualita-
tive analysis followed, identifying patterns between the
three study variables of mental ill-health, age, and SAID,
cross referencing study, sample characteristics and study
findings. Possible gaps in the research were thus identified.

Results
Study characteristics

The study characteristics and mental health related key
findings of the included studies are listed in Table 1. Thirty
nine of 41 studies were conducted in clinical settings, and
37 studies were observational by design. The most common
research designs were case studies (n=18), and cross-sec-
tional studies (n=14). Only one study, a Danish popula-
tion-based retrospective cohort study by Zerwas et al. [7],
investigated SAIDs collectively and was also the only to
investigate eating disorders. Twenty-one studies were con-
ducted in Tiirkiye and the remaining 19 came from 13 differ-
ent countries, while one study was multinational, including
multiple centres from 7 countries. Fourteen studies investi-
gated Behget’s syndrome and 15 FMF, reflecting the higher
prevalence of these SAIDs, particularly in Tiirkiye, and their
longer documented clinical histories [52, 53]. Other SAIDs
studied were cryopyrin-associated periodic syndromes
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Studies from databases/registers (n = 727)

Embase (n =318)
Emcare (n= 114)
MEDLINE (n = 87)
CINAHL (n = 22)
PsycINFO (n = 15)
Scopus (n=171)

References from other sources (n =64)
Citation searching (n =64)

c
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=
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=
=
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References removed (n = 215)
Duplicates identified manually (n = 138)
Duplicates identified by Covidence (n = 83)

Studies screened (n = 570)

Studies excluded (n =344)

!

Studies sought for retrieval (n = 226)

Studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 226)

Studies excluded (n = 185)
No SAID (n=23)
Wrong age group (n=72)
Non English Language (n=4)
No mental ill-heaith (n = 58)
Not original peer reviewed research (n = 18)
Inadequate data to determine inclusion (n = 10)

Studies included in review (n =41)

Fig. 1 PRISMA flow diagram of screening and selection process of the scoping review
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(CAPS) (2); chronic nonbacterial osteomyelitis (CNO) (2);
mevalonate kinase deficiency (MKD) (1); tumour necro-
sis factor receptor-associated periodic syndrome (TRAPS)
(3); systemic juvenile idiopathic arthritis (sJIA) (1); and
periodic fever, aphthous stomatitis, pharyngitis, and adeni-
tis (PFAPA) (1). Most studies (35) documented measures
of disease activity using standard methods [37], and acute
phase reactants (APR) were most cited (15). Other disease
activity measures included SAID flare frequency per year
(6), flare recency (1), and disease duration (7).

Mental illness in youth with SAIDs

Fourteen studies, examining FMF (12), Behget’s (1) and
SAIDs collectively (1), investigated the prevalence of men-
tal ill-health in a SAID population using cross-sectional,
case control or cohort designs. Eleven of these studies found
mental ill-health was more prevalent in young people with
SAIDs compared to healthy peers or peers with chronic dis-
eases [7, 56, 59-62, 76, 78, 79, 90, 91]. Three studies found
that measures of depression, anxiety and emotional and
social functioning [63, 64, 89] were not significantly differ-
ent in youth with stable treated FMF compared to healthy
controls.

Depression and anxiety in youth with SAIDs

Twenty-six of the 41 studies investigated depression and
depressive symptoms. Alayli et al. [56] found that depres-
sion scores were higher in a sample of 91 adolescents with
FMF compared to healthy controls regardless of disease
severity. Cetin et al. [59] and Makay et al. [78] found that
depression was significantly associated with SAID charac-
teristics of treatment resistance, symptom severity, early
onset, long treatment latency and long disease duration.
Anxiety and depression were both found to be associated
with SAID activity in 13 studies. Lidor et al. [76] found
strong associations between FMF, depression and anxiety
(»<0.001) in a large sample of 15,340 Israeli patients and
matched controls. In their study of 43 paediatric patients
with FMF compared to 53 healthy controls, Makay et al. [ 78]
similarly found that increased depression and anxiety were
significantly associated with increased incidence of SAID
flares, hospital visits and SAID treatment non-compliance
compared to healthy controls. In a study of 112 adults with
Behget’s with the median age of 33.18 years, Taner et al.
[91] found that anxiety was significantly elevated in a subset
of 16 young people aged 18-25 years compared to controls,
and both depression and anxiety increased significantly
with age and disease duration. Linear regression analysis
by Taner et al. [91] found that a decrease in anxiety was
associated with a decrease in depression. Sonmez et al. [90]

found anxiety but not depression was associated with SAID
severity and elevated APRs in their study of 130 adolescents
with FMF. Similarly, Deger et al. [60] found that FMF was
a risk factor for anxiety independent of the risk for depres-
sion, however the frequency of depression was dependent
on concomitant anxiety.

Several paediatric studies [61, 62, 79] found that an
increase in mental ill-health was associated with the recency
of an acute SAID inflammatory flare or early age of SAID
onset. In a comparative study of 323 children and adoles-
cents with FMF and 260 healthy controls, Durcan et al. [62]
found that those who had an FMF attack in the past month
had considerably higher depression, anxiety, and sleep dis-
turbance scores compared to controls. Most other compara-
tive observational studies excluded participants with active
or recent disease flares. Young people with FMF and sleep-
ing issues had higher rates of depression and anxiety com-
pared to young people without sleep issues and controls.
Sleep disturbance has been shown to increase inflammatory
levels [118], and vica versa [16]. Emotional and behavioural
difficulties were also found to be more severe in SAID youth
than in healthy controls [61, 79]. Makay et al. [79] found
emotional functioning was inversely associated with the
frequency of inflammatory flares in adolescents with treat-
ment controlled FMF. Durcan et al. [61] found inattention
and hyperactivity problems were significantly increased in
youth with the onset of FMF before age six.

In summary, 29 studies indicated an association between
SAIDs and mental ill-health, with depression and anxiety
frequently identified. Eleven of 14 comparative studies
found significantly higher scores on measures of mental ill-
health in young people with SAIDs compared to controls.

Eating disorders and SAIDs

A population-based prospective cohort study of approxi-
mately 1 million Danish children and adolescents investi-
gated eating disorders and SAIDs collectively [7]. Zerwas et
al. [7] found that the odds ratio of young people with autoin-
flammatory diseases, including predominately SAIDs, was
2.79 times higher for developing an unspecified eating dis-
order compared to their healthy peers. This ratio was 8.40
times higher for males with autoinflammatory diseases.

Severe mental illness and severe SAID flares

Severe mental illness, including psychosis, severe depres-
sion, acute anxiety and acute onset obsessive compulsive
and tic disorder, was primarily reported in case studies of
severe SAIDs requiring acute medical management. Twelve
of the 17 case studies diagnosed the presenting mental
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illness as organic or integral to the SAID inflammatory flare
[53,57, 58, 65, 68, 70, 73, 75, 77, 83-85].

SAIDs with neurologic and psychiatric symptoms

Neurological manifestations of SAIDs are documented in
the literature, including FMF, CAPS, MKD, TRAPS [36,
93] and Behget’s [94]. Seven studies, involving Behget’s
[55, 58, 69, 83—85] and TRAPS [68], reported neurological
symptoms, including headaches, facial palsy, hemiparesis,
dyskinesia, seizures, abnormal brain imaging and mental
ill-health including psychosis, depression, OCD and tic
disorder.

Mental health and quality of life measures

Mental ill-health was diagnosed by medical examination
in 24 studies. Fifteen studies used 17 different standardised
measures to quantify various mental health symptoms, with
anxiety and depression measures most frequently used.
Quality of life (QOL) was measured in nine studies [56, 60,
63, 71, 90], including 4 that used QOL measures only [66,
79, 80, 89]. These studies reported that the QOL and mental
health of young people with SAIDs were significantly lower
than healthy controls or negatively associated with SAID
activity. Diiz¢eker et al. [63], using an unvalidated tool,
found young people with stable treated FMF did not experi-
ence significant mental ill-health or reduced QOL compared
to controls. Sonmez et al. [90], however, found lower QOL
scores were associated with anxiety and SAID activity but
not depression.

Discussion

Thirty-one of the 41 studies included in this scoping review
reported a clear association between mental ill-health and
SAIDs in young people. Of particular note, 12 of these stud-
ies demonstrated consistent and significant findings, using
large comparative samples. Eleven studies were cross-sec-
tional, or case control studies, all sufficiently powered with
large samples. These studies found that depression and/or
anxiety scores were significantly higher in young people
with SAIDs [56, 59-62, 76, 78, 79, 81, 89-91]. Depression
was particularly associated with increased SAID sever-
ity, SAID treatment resistance, earlier onset, and/or longer
treatment latency. Notably, one population-based prospec-
tive cohort study [7] also reported a significantly increased
risk of developing eating disorders among young people
with SAIDs, particularly for males, relative to peers without
SAIDs. These findings are consistent with the considerable
body of established literature on the role of inflammation in
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anxiety and depression [17, 18, 95, 96], and the high rates of
depression among young people with immune system dis-
orders [32, 97].

Depression and anxiety were also found to be signifi-
cantly associated with SAID activity, including SAID flare
frequency and recency [62], increased hospital visits, and
SAID treatment non-compliance compared to healthy con-
trols [79, 91]. Furthermore, increased SAID inflammatory
serum markers, anxiety and depression were all associ-
ated with SAID earlier onset [61], longer SAID treatment
latency, resistance [59, 81] and treatment non-compliance
[78]. Systematic reviews and meta-analyses of inflamma-
tion in anxiety related disorders [98], depression [99] and
ADHD [22] are consistent with these findings.

Anxiety and depression among young people with SAIDs
increased in severity and prevalence with age [76, 90, 91].
Anxiety was found to be associated with inflammatory flares
while depression was associated with anxiety [60, 90, 91],
suggesting depression may be a marker of the cumulative
impact of inflammation over time. These findings are con-
sistent with the hypothesis by Slavich and Irwin [96] that
inflammation mediates the temporal ordering of anxiety and
depression. Lidor et al. [76], however, found that FMF was
independently associated with both anxiety and depression.
Disturbances of sleep, emotions and behaviour were also
associated with SAID activity and early SAID onset [61,
62, 79], consistent with research identifying associations
between learning delays, attention deficit/hyperactivity dis-
order [100-102], early childhood internalizing and behav-
ioural problems among children with FMF [103].

Severe SAID and mental illness

Severe mental illness and severe SAIDs, requiring acute care
and limiting one or more life domains, were described in 10
of 16 case studies that investigated the medical management
of SAIDs. The alignment of SAID flare and mental health
symptoms at onset, progression, recovery or relapse [53, 65,
68, 70, 75, 8385, 87] suggests an association that would
benefit from further correlational and longitudinal research.
Similarly, mental health symptoms only presented during
flares of SAIDs in the case studies of young people with
Behget’s [58] and TRAPS [65] presenting with OCD and
tic disorders. Furthermore, the observations of SAID activ-
ity and mental ill-health in case studies were largely consis-
tent with the findings in studies involving other designs. For
example, in their series of 13 cases with MKD, the observa-
tion by Berody et al. [57] that depression was associated
with longer treatment latency was consistent with similar
findings by Taner et al. [91] in their the cross-sectional study
of young adults with Behget’s.
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Limited association findings

Despite the above findings, it is important to recognise
that associations reported between mental ill-health and
SAIDs presentations was marginal or insignificant in sev-
eral studies. While mental ill-health was referred to in two
studies [66, 72], the authors did not further reference an
association with the SAID studied. Goldbach-Mansky et
al. [66] reported mental health outcomes were not signifi-
cant in their quasi-experimental trial of rilonacept in CAPS
patients, although the small sample size (n=5) may have
impacted this outcome. Seven studies reported that mental
ill-health was an adverse effect of SAID treatment (particu-
larly anxiety and/or depression), including four experimen-
tal and observational studies [55, 67, 88, 92]. Three were
case studies of young people with refractory Behget’s who
reported depression following treatment [54, 74, 82], which
may point to the established finding that immunomodulators
can cause depression in various populations [104, 105].

Only two studies, investigating mental ill-health in youth
with FMF, found no association between the variables.
While the data provided by Fidan et al. [64] did not allow
for further analysis, the study by Diizceker et al. [63] of 26
stably treated young people with FMF excluded participants
with chronic or recent SAID activity, which may explain
their results.

Overall, the research suggests that SAID activity is asso-
ciated with mental ill-health and that SAID treatment atten-
uates this association. Small sample sizes and an implicit
assumption that identified mental ill-health is a secondary
or adverse effect of SAID activity or treatment may have
confounded findings.

Reciprocal SAID and psychiatric treatment efficacy

The effect of anti-inflammatory and immune modulat-
ing treatments on mental ill-health has been extensively
researched [106—109]. Case studies included in this scop-
ing review frequently reported that psychiatric symptoms
resolved following successful treatment of the SAID, with
or without reference to psychiatric treatment [65, 68, 70,
73]. Furthermore, the included study by Onat et al. [81]
reported that selective serotonin re-uptake inhibitors (SSRI)
were associated with reduced SAID flare frequency and
serum inflammatory markers. Similar results have been
reported by other case studies of FMF patients [110, 111].
SSRIs have also been found to beneficially impact the dis-
ease progression of inflammatory bowel disease [97] and
are being investigated as a disease modifying treatment in
several studies of immune system disorders [112]. A meta-
analysis of 45 studies has also provided strong evidence that

conventional antidepressants have systemic anti-inflamma-
tory effects [113].

Overall, the existing literature suggests that mental ill-
health experienced by young people with SAIDs is associ-
ated with factors such as inflammatory flare features, disease
duration and SAID treatment efficacy, and that SSRIs may
be an important treatment option for young people with
SAIDs who are at risk of mental ill-health.

Study design

Most of the studies in this review that aimed to investi-
gate mental ill-health in young people with SAIDs used
observational designs, such as cross-sectional, case con-
trol or cohort studies, with large sample sizes. These stud-
ies generated a higher level of evidential weight than other
represented study types (e.g., case studies) and produced
consistent and significant findings supporting an association
between SAID activity and mental ill-health. Large sample
sizes were possible due to the high prevalence of Behget’s
and FMF in Tiirkiye [36, 52]. This, however, limits the gen-
eralisability of study findings to other SAIDs and locales.
The large number of case studies, series and small open
label trials reflect the rare disease status of SAIDs. Almost
half of included studies were case studies, which are often
excluded from reviews as poor-quality evidence. Sampayo-
Cordero et al. [114] demonstrated that case studies can pro-
vide novel insights and approaches and contribute to the
collective state of research and emerging understandings
when included in reviews of rare diseases. Consistent with
this, in this scoping review, case study findings provided
further examples of identifiable patterns of mental ill-health
and SAID activity, particularly in clinically severe and acute
cases.

The presumption that mental ill-health was a secondary
consequence of the adverse experiences of life with a SAID,
rather than being integral to the disease, impacted some
study design, results, and conclusions. The randomised con-
trol trial by Kacan et al. [71] examined the effects of educa-
tion given to FMF youth on their anxiety and depression
but did not measure SAID activity or examine its impact
on participants’ mental health. This study, along with others
[60, 63, 90, 91], excluded participants with prior psychiatric
histories as confounding. This exclusion likely reduced the
power of the results and limited possible insights.

Implications for future research
Further reviews involving adults, young people and chil-
dren with SAIDs are needed. This review identified research

involving only ten SAIDs and only one study that inves-
tigated SAIDs collectively. There are, however, more than
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forty SAIDs [2] and at least 40% of diagnosed SAIDs are
undifferentiated [36]. More sufficiently powered research is
needed involving SAIDs not represented in this review; of
SAIDs collectively, including undifferentiated types; and of
SAID to SAID comparisons, to identify and distinguish pat-
terns of mental ill-health within and across the SAID family.
The high prevalence of FMF and Behget’s in western Medi-
terranean countries, notably Tiirkiye, has enabled research
with significant and compelling findings. This regional
specificity, however, limits the generalisability of findings
and more research in other locations is needed.

Studies investigating the health, including the mental
health status, of medically treated and stable participants
with SAIDs, and case studies of acutely unwell patients,
were strongly represented in this review. Young people
who were chronically unwell, with refractory SAIDs or
with psychiatric histories, were excluded by some studies
as confounding factors. Further research involving a wider
spectrum of SAIDs and concurrent mental illness is needed.
Systematic measurement of mental health before, during,
and after SAID flares may further our understanding of the
association between mental ill-health and SAID inflamma-
tory flares, and help shed light on any causal relationships
between them.

More prospective cohort studies and sufficiently powered
case control studies are also required to investigate the risk
and causal link between specific SAID activity and mental
ill-health by including standard measures of different forms
of SAID disease activity, inflammation, and mental health.
Longitudinal designs are also required to discriminate
between the risk of young people with SAIDs developing
mental ill-health from the high background risk for mental
ill-health among young people generally [10, 115, 116], not
to mention the increased risk for mental ill-health associated
with having a chronic disease [32].

Summary & further implications

This scoping review is the first to explore the state of
research regarding young people experiencing SAIDs and
mental ill-health. The research describes a range of presen-
tations of mental ill-health, from sub-clinical symptoms
experienced by those with stable treated SAIDs, to severe
acute presentations of SAIDs involving diagnoses of seri-
ous mental disorder. Most studies identified an association
between SAID and mental ill-health in young people. Treat-
ment resistance, pro-inflammatory markers, SAID severity,
SAID flare recency and disease duration were particularly
associated with anxiety or depression for specific SAIDs
studied. Several studies of FMF and Behcet’s suggested a
directional association between SAID inflammatory flare,
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anxiety, and depression. Links were also identified between
early SAID onset and sleep, emotional and behavioural dis-
turbances in FMF. Further research is required to determine
whether these associations occur across other SAIDs.

This scoping review demonstrates a clear and consistent
association between SAIDs, SAID activity and mental ill-
health in young people with specific SAIDs. Mental health
should be routinely assessed and treated in this population
[117], and further research is required to inform clinical
management guidelines. Research is also needed to gen-
eralise these findings to other age groups, locations and
specific SAIDs, to quantify the risk to this population of
developing mental ill-health, and to better understand the
relationship between inflammation and mental ill-health.

Supplementary Information The online version  contains
supplementary material available at https://doi.org/10.1007/s00296-0
25-05864-w.

Author contributions All three authors substantially contributed to the
work. The primary author was responsible for the conception, design,
collection and analysis and interpretation of the work. The second and
third authors substantially contributed to its design, analysis and inter-
pretation. The primary author was responsible for drafting and the re-
vision of the work. The second and third authors were responsible for
its critical review and revision. All authors shared final approval and
accountability for the version of manuscript submitted for publication,
including the accuracy and integrity of all aspects of the work.

Funding Open Access funding enabled and organized by CAUL and
its Member Institutions

No funding was received to conduct the review or prepare the manu-
script.

Declarations

Competing interest The authors have no competing or conflicting in-
terests to declare and have complied with all relevant ethical standards.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. Masters SL, Simon A, Aksentijevich I, Kastner DL (2009)
Horror autoinflammaticus: the molecular pathophysiology of


https://doi.org/10.1007/s00296-025-05864-w
https://doi.org/10.1007/s00296-025-05864-w
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Rheumatology International

(2025) 45:108

Page 150f 19 108

10.

11.

12.

13.

autoinflammatory disease (*). Annu Rev Immunol 27:621-668.
https://doi.org/10.1146/annurev.immunol.25.022106.141627
Gutierrez MJ, Lapidus SK (2022) Systemic autoinflammatory
diseases: A growing family of disorders of overlapping immune
dysfunction. Rheum Dis Clin North Am 48:371-395. https://doi.
org/10.1016/j.rdc.2021.07.011

Roman M, Irwin MR (2020) Novel neuroimmunologic therapeu-
tics in depression: A clinical perspective on what we know so Far.
Brain Behav Immun 83:7-21. https://doi.org/10.1016/j.bbi.2019.
09.016

Benros ME, Waltoft BL, Nordentoft M, Ostergaard SD, Eaton
WW, Krogh J, Mortensen PB (2013) Autoimmune diseases and
severe infections as risk factors for mood disorders: a nationwide
study. JAMA Psychiatry 70:812—820. https://doi.org/10.1001/jam
apsychiatry.2013.1111

Benros ME, Nielsen PR, Nordentoft M, Eaton WW, Dalton SO,
Mortensen PB (2011) Autoimmune diseases and severe infections
as risk factors for schizophrenia: a 30-year population-based reg-
ister study. Am J Psychiatry 168:1303—1310. https://doi.org/10.1
176/appi.ajp.2011.11030516

Pérez-Vigil A, Fernandez de la Cruz L, Brander G, Isomura K,
Gromark C, Mataix-Cols D (2016) The link between autoimmune
diseases and obsessive-compulsive and tic disorders: A system-
atic review. Neurosci Biobehav Rev 71:542-562. https://doi.org/
10.1016/j.neubiorev.2016.09.025

Zerwas S, Larsen JT, Petersen L, Thornton LM, Quaranta M,
Koch SV, Pisetsky D, Mortensen PB, Bulik CM (2017) Eating
disorders, autoimmune, and autoinflammatory disease. Pediatrics
140. https://doi.org/10.1542/peds.2016-2089

Dursun R, Uguz F, Kaya N, Savas Cilli A, Endogru H (2007)
Psychiatric disorders in patients with Behget’s disease. Int J Psy-
chiatry Clin Pract 11:16-20. https://doi.org/10.1080/1365150060
0811438

Touitou I, Jéziorski E, Al-Saleh A, Carbasse A, Piram M (2023)
Quality of life in Monogenic autoinflammatory diseases. A
review. Joint Bone Spine 90:105475. https://doi.org/10.1016/j.jbs
pin.2022.105475

Kessler RC, Angermeyer M, Anthony JC, Demyttenaere RDEG,
Gasquet K, G I, Gluzman DEG, Gureje S, Haro O, Kawakami
JM, Karam N, Levinson A, Medina Mora D, Oakley Browne ME,
Posada-Villa MA, Stein J, Adley Tsang DJ, Aguilar-Gaxiola CH,
Alonso S, Lee J, Heeringa S, Pennell S, Berglund BE, Gruber P,
Petukhova MJ, Chatterji M, Ustiin S (2007) TB Lifetime preva-
lence and age-of-onset distributions of mental disorders in the
World Health Organization’s World Mental Health Survey Initia-
tive. World Psychiatry 6:168-176

Bodur H, Yurdakul FG, Duruéz MT, Cay HF, Ugar U, Keskin Y,
Sargin B, Giirer G, Yurdakul OV, Calis M, Deveci H, Aydin Y,
Hizmetli S, Cevik R, Karahan AY, Ataman S, Ecesoy H, Giinendi
Z, Toprak M, Sen N (2021) Familial mediterranean fever: Health-
related quality of life and associated variables in a National
cohort. Archives Rheumatol 36:159-166. https://doi.org/10.4649
7/ArchRheumatol.2021.8215

Kuemmerle-Deschner JB, Quartier P, Kone-Paut I, Hentgen
V, Marzan KA, Dedeoglu F, Lachmann HJ, Kallinich T, Blank
N, Ozen S, Bilginer Y, Hausmann JS, Diaz A, Perrinjaquet M,
Marinsek N, Lomax KG, Hur P, Dekker EL, Livneh A (2020)
Burden of illness in hereditary periodic fevers: A multinational
observational patient diary study. Clin Experimental Rheumatol
38 Suppl 127:26-34

Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ,
Erskine HE, Charlson FJ, Norman RE, Flaxman AD, Johns N,
Burstein R, Murray CJL, Vos T (2013) Global burden of disease
attributable to mental and substance use disorders: findings from
the global burden of disease study 2010. Lancet 382:1575-1586.
https://doi.org/10.1016/S0140-6736(13)61611-6

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Schulert GS (2019) Immunology of auto-inflammatory syn-
dromes. In: Efthimiou P (ed) Auto-Inflammatory syndromes:
pathophysiology, diagnosis, and management. Springer Interna-
tional Publishing, Cham, pp 1-16

Wedervang-Resell K, Szabo A (2023) Chap. 7 - The immunopsy-
chiatry of early-onset psychosis. In: Agartz I, Smelror RE (eds)
Adolescent Psychosis, Academic Press, pp 153175

Bilbo SD, Schwarz JM (2012) The immune system and develop-
mental programming of brain and behavior. Front Neuroendocr
33:267-286. https://doi.org/10.1016/j.yfrne.2012.08.006
Dantzer R, O’Connor JC, Freund GG, Johnson RW, Kelley KW
(2008) From inflammation to sickness and depression: when the
immune system subjugates the brain. Nat Rev Neurosci 9:46-56.
https://doi.org/10.1038/nrn2297

Dowlati Y, Herrmann N, Swardfager W, Liu H, Sham L, Reim
EK, Lanctot KL (2010) A meta-analysis of cytokines in major
depression. Biol Psychiatry 67:446—457. https://doi.org/10.1016
/j.biopsych.2009.09.033

Costello H, Gould RL, Abrol E, Howard R (2019) Systematic
review and meta-analysis of the association between peripheral
inflammatory cytokines and generalised anxiety disorder. BMJ
Open 9:¢027925. https://doi.org/10.1136/bmjopen-2018-027925
Liu C-H, Hua N, Yang H-Y (2021) Alterations in peripheral
C-reactive protein and inflammatory cytokine levels in patients
with panic disorder: A systematic review and meta-analysis. Neu-
ropsychiatr Dis Treat 17:3539-3558. https://doi.org/10.2147/ND
T.S340388

Zhang Y, Wang J, Ye Y, Zou Y, Chen W, Wang Z, Zou Z (2023)
Peripheral cytokine levels across psychiatric disorders: A system-
atic review and network meta-analysis. Prog Neuropsychophar-
macol Biol Psychiatry 125:110740. https://doi.org/10.1016/j.pnp
bp.2023.110740

Mitchell RH, Goldstein BI (2014) Inflammation in children and
adolescents with neuropsychiatric disorders: A systematic review.
J Am Acad Child Adolesc Psychiatry 53:274-296. https://doi.org
/10.1016/j.jaac.2013.11.013

D’Acunto G, Nagey F, Zhang J, Masi G, Cortese S (2019) Inflam-
matory cytokines in children and adolescents with depressive dis-
orders: A systematic review and meta-analysis. J Child Adolesc
Psychopharmacol 29:362-369. https://doi.org/10.1089/cap.2019.
0015

Howe AS, Lynch DA (2022) Cytokine alterations in pediatric
internalizing disorders: systematic review and exploratory multi-
variate meta-analysis. Brain Behav Immunity- Health 24:100490.
https://doi.org/10.1016/1.bbih.2022.100490

Yang JJ, Wang N, Yang C, Shi JY, Yu HY, Hashimoto K (2015)
Serum interleukin-6 is a predictive biomarker for ketamine’s
antidepressant effect in treatment-resistant patients with major
depression. Biol Psychiatry 77:¢19—20. https://doi.org/10.1016
/j.biopsych.2014.06.021

Garcia-Garcia ML, Tovilla-Zarate CA, Villar-Soto M, Juarez-
Rojop IE, Gonzalez-Castro TB, Genis-Mendoza AD, Ramos-Mén-
dez MA, Lopez-Narvaez ML, Saucedo-Osti AS, Ruiz-Quifiones
JA (2022) Fluoxetine modulates the pro-inflammatory process of
IL-6, IL-1B and TNF-a levels in individuals with depression: a
systematic review and meta-analysis. Psychiatry Res 307:114317.
https://doi.org/10.1016/j.psychres.2021.114317

Miller G, Cole S (2012) Clustering of depression and inflamma-
tion in adolescents previously exposed to childhood adversity.
Biol Psychiatry 72:34—40. https://doi.org/10.1016/j.biopsych.20
12.02.034

Kohler-Forsberg O, Petersen L, Gasse C, Mortensen PB, Dals-
gaard S, Yolken RH, Mors O, Benros ME (2019) A nationwide
study in Denmark of the association between treated infections
and the subsequent risk of treated mental disorders in children

@ Springer


https://doi.org/10.1016/j.yfrne.2012.08.006
https://doi.org/10.1038/nrn2297
https://doi.org/10.1038/nrn2297
https://doi.org/10.1016/j.biopsych.2009.09.033
https://doi.org/10.1016/j.biopsych.2009.09.033
https://doi.org/10.1136/bmjopen-2018-027925
https://doi.org/10.2147/NDT.S340388
https://doi.org/10.2147/NDT.S340388
https://doi.org/10.1016/j.pnpbp.2023.110740
https://doi.org/10.1016/j.pnpbp.2023.110740
https://doi.org/10.1016/j.jaac.2013.11.013
https://doi.org/10.1016/j.jaac.2013.11.013
https://doi.org/10.1089/cap.2019.0015
https://doi.org/10.1089/cap.2019.0015
https://doi.org/10.1016/j.bbih.2022.100490
https://doi.org/10.1016/j.bbih.2022.100490
https://doi.org/10.1016/j.biopsych.2014.06.021
https://doi.org/10.1016/j.biopsych.2014.06.021
https://doi.org/10.1016/j.psychres.2021.114317
https://doi.org/10.1016/j.psychres.2021.114317
https://doi.org/10.1016/j.biopsych.2012.02.034
https://doi.org/10.1016/j.biopsych.2012.02.034
https://doi.org/10.1146/annurev.immunol.25.022106.141627
https://doi.org/10.1146/annurev.immunol.25.022106.141627
https://doi.org/10.1016/j.rdc.2021.07.011
https://doi.org/10.1016/j.rdc.2021.07.011
https://doi.org/10.1016/j.bbi.2019.09.016
https://doi.org/10.1016/j.bbi.2019.09.016
https://doi.org/10.1001/jamapsychiatry.2013.1111
https://doi.org/10.1001/jamapsychiatry.2013.1111
https://doi.org/10.1176/appi.ajp.2011.11030516
https://doi.org/10.1176/appi.ajp.2011.11030516
https://doi.org/10.1016/j.neubiorev.2016.09.025
https://doi.org/10.1016/j.neubiorev.2016.09.025
https://doi.org/10.1542/peds.2016-2089
https://doi.org/10.1080/13651500600811438
https://doi.org/10.1080/13651500600811438
https://doi.org/10.1016/j.jbspin.2022.105475
https://doi.org/10.1016/j.jbspin.2022.105475
https://doi.org/10.46497/ArchRheumatol.2021.8215
https://doi.org/10.46497/ArchRheumatol.2021.8215
https://doi.org/10.1016/S0140-6736(13)61611-6
https://doi.org/10.1016/S0140-6736(13)61611-6

108

Page 16 of 19

Rheumatology International (2025) 45:108

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

and adolescents. JAMA Psychiatry 76:271-279. https://doi.org/1
0.1001/jamapsychiatry.2018.3428

Allswede DM, Yolken RH, Buka SL, Cannon TD (2020) Cyto-
kine concentrations throughout pregnancy and risk for psychosis
in adult offspring: a longitudinal case-control study. Lancet Psy-
chiatry 7:254-261. https://doi.org/10.1016/s2215-0366(20)3000
6-7

Clark JG, Srinath Al, Youk AO, Kirshner MA, McCarthy FN,
Keljo DJ, Bousvaros A, DeMaso DR, Szigethy EM (2014) Pre-
dictors of depression in youth with Crohn disease. J Pediatr Gas-
troenterol Nutr 58:569-573. https://doi.org/10.1097/mpg.000000
0000000277

Marazziti D, Mucci F, Fontenelle LF (2018) Immune system
and obsessive-compulsive disorder. Psychoneuroendocrinology
93:39-44. https://doi.org/10.1016/j.psyneuen.2018.04.013
Treemarcki EB, Danguecan AN, Cunningham NR, Knight AM
(2022) Mental health in pediatric rheumatology: an opportunity
to improve outcomes. Rheum Dis Clin North Am 48:67-90. https
://doi.org/10.1016/j.rdc.2021.09.012

Mataix-Cols D, Frans E, Pérez-Vigil A, Kuja-Halkola R, Gro-
mark C, Isomura K, de la Fernandez L, Serlachius E, Leckman
JF, Crowley JJ, Riick C, Almqvist C, Lichtenstein P, Larsson H
(2018) A total-population multigenerational family clustering
study of autoimmune diseases in obsessive-compulsive disorder
and tourette’s/chronic tic disorders. Mol Psychiatry 23:1652—
1658. https://doi.org/10.1038/mp.2017.215

Wang LY, Chen SF, Chiang JH, Hsu CY, Shen YC (2019) Sys-
temic autoimmune diseases are associated with an increased risk
of obsessive-compulsive disorder: A nationwide population-
based cohort study. Soc Psychiatry Psychiatr Epidemiol 54:507—
516. https://doi.org/10.1007/s00127-018-1622-y

Kastner DL, Aksentijevich I, Goldbach-Mansky R (2010) Auto-
inflammatory disease reloaded: A clinical perspective. Cell
140:784-790. https://doi.org/10.1016/j.cell.2010.03.002

Krainer J, Siebenhandl S, Weinhdusel A (2020) Systemic autoin-
flammatory diseases. J Autoimmun 109:102421. https://doi.org/1
0.1016/j.jaut.2020.102421

Gattorno M, Hofer M, Federici S, Vanoni F, Bovis F, Aksenti-
jevich 1, Anton J, Arostegui JI, Barron K, Ben-Cherit E, Bro-
gan PA, Cantarini L, Ceccherini I, De Benedetti F, Dedeoglu F,
Demirkaya E, Frenkel J, Goldbach-Mansky R, Gul A, Hentgen V,
Hoffman H, Kallinich T, Kone-Paut I, Kuemmerle-Deschner J,
Lachmann HJ, Laxer RM, Livneh A, Obici L, Ozen S, Rowczenio
D, Russo R, Shinar Y, Simon A, Toplak N, Touitou I, Uziel Y, van
Gijn M, Foell D, Garassino C, Kastner D, Martini A, Sormani
MP, Ruperto N (2019) Classification criteria for autoinflamma-
tory recurrent fevers. Ann Rheum Dis 78:1025-1032. https://doi.
org/10.1136/annrheumdis-2019-215048

El Hasbani G, Uthman I, Jawad S, Jawad ASM (2022) The
psychological impact of Behget’s disease. Musculoskelet Care
20:742-757. https://doi.org/10.1002/msc.1632

Alayli G, Durmus D, Ozkaya O, Sen HE, Nalcacioglu H, Bilgici
A, Kuru O (2014) Functional capacity, strength, and quality of
life in children and youth with Familial mediterranean fever.
Pediatr Phys Ther 26:347-352. https://doi.org/10.1097/pep.0000
000000000052

Talarico R, Palagini L, Elefante E, Ferro F, Tani C, Gemignani
A, Bombardieri S, Mosca M (2018) Behget’s syndrome and psy-
chiatric involvement: is it a primary or secondary feature of the
disease? Clin Exp Rheumatol 36:125-128

Sfriso P (2019) Health-related quality of life, illness perception,
coping strategies and the distribution of dependency in autoin-
flammatory diseases. Clinical and Experimental Rheumatology
Hausmann J, Dedeoglu F, Broderick L (2023) PFAPA (periodic
fever, aphthous stomatitis, pharyngitis, adenitis) syndrome and
syndrome of unexplained recurrent fevers in children and adults.

Springer

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

8.

J Allergy Clin Immunol Pract. https://doi.org/10.1016/j.jaip.2023
.03.014

Evans GW, Cassells RC (2014) Childhood poverty, cumulative
risk exposure, and mental health in emerging adults. Clin Psychol
Sci 2:287-296. https://doi.org/10.1177/2167702613501496
Copeland W, Shanahan L, Costello EJ, Angold A (2011) Cumu-
lative prevalence of psychiatric disorders by young adulthood:
a prospective cohort analysis from the great smoky mountains
study. J Am Acad Child Adolesc Psychiatry 50:252-261. https://d
oi.org/10.1016/j.jaac.2010.12.014

Adams JS, Chien AT, Wisk LE (2019) Mental illness among
youth with chronic physical conditions. Pediatrics 144. https://do
i.org/10.1542/peds.2018-1819

Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac
D, Moher D, Peters MDJ, Horsley T, Weeks L, Hempel S, Akl
EA, Chang C, McGowan J, Stewart L, Hartling L, Aldcroft A,
Wilson MG, Garritty C, Lewin S, Godfrey CM, Macdonald MT,
Langlois EV, Soares-Weiser K, Moriarty J, Clifford T, Tuncalp
0, Straus SE (2018) PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med
169:467—473. https://doi.org/10.7326/m18-0850

Feczko E, Miranda-Dominguez O, Marr M, Graham AM, Nigg
JT, Fair DA (2019) The heterogeneity problem: approaches to
identify psychiatric subtypes. Trends Cogn Sci 23:584—601. https
://doi.org/10.1016/j.tics.2019.03.009

Munn Z, Pollock D, Khalil H, Alexander L, Mclnerney P, God-
frey CM, Peters M, Tricco AC (2022) What are scoping reviews?
Providing a formal definition of scoping reviews as a type of evi-
dence synthesis. JBI Evid Synth 20:950-952. https://doi.org/10.1
1124/jbies-21-00483

Arksey H, O’Malley L (2005) Scoping studies: towards a meth-
odological framework. Int J Soc Res Methodol 8:19-32. https://d
0i.org/10.1080/1364557032000119616

Peters MDJ, Godfrey C, Mclnerney P, Munn Z, Tricco AC, Khalil
H (2020) Chap. 11: Scoping Reviews (2020 version). In: Aroma-
taris E, Munn Z (eds) JBI Manual for Evidence Synthesis, JBI. h
ttps://synthesismanual.jbi.global

Arnett JJ, Zukauskiené R, Sugimura K (2014) The new life stage
of emerging adulthood at ages 18—29 years: implications for men-
tal health. Lancet Psychiatry 1:569-576. https://doi.org/10.1016/s
2215-0366(14)00080-7

Saadoun D, Wechsler B (2012) Behget’s disease. Orphanet J Rare
Dis 7:20. https://doi.org/10.1186/1750-1172-7-20

Deniz O, Caykoylu A, Vural G, Albayrak Y, Temel S, Aydin I,
Kuloglu M (2009) A case study of neuro-psycho-Behget’s syn-
drome presenting with psychotic attack. Clin Neurol Neurosurg
111:877-879. https://doi.org/10.1016/j.clineuro.2009.07.009
Accorinti M, Pesci FR, Pirraglia MP, Priori R, Pivetti-Pezzi
P (2015) Multi-drug resistance and side-effects in a patient
with Behget’s disease. Clin Exp Rheumatol 33(6 Supplement
94):S141-S144

Akman-Demir G, Ayranci O, Kurtuncu M, Vanli EN, Mutlu M,
Tugal-Tutkun I (2008) Cyclosporine for Behget’s uveitis: is it
associated with an increased risk of neurological involvement?
Clin Experimental Rheumatol 26:S84-90

Alayli G, Durmus D, Ozkaya O, Sen HE, Genc G, Kuru O (2011)
Frequency of juvenile fibromyalgia syndrome in children with
Familial mediterranean fever: effects on depression and quality
of life. Clin Experimental Rheumatol 29:S127-132

Berody S, Galeotti C, Koné-Paut I, Piram M (2015) A restrospec-
tive survey of patients’s journey before the diagnosis of mevalon-
ate kinase deficiency. Joint Bone Spine 82:240-244. https://doi.o
1rg/10.1016/j.jbspin.2014.12.011

Budman C, Sarcevic A (2002) An unusual case of motor and
vocal tics with obsessive-compulsive symptoms in a young adult


https://doi.org/10.1016/j.jaip.2023.03.014
https://doi.org/10.1016/j.jaip.2023.03.014
https://doi.org/10.1177/2167702613501496
https://doi.org/10.1016/j.jaac.2010.12.014
https://doi.org/10.1016/j.jaac.2010.12.014
https://doi.org/10.1542/peds.2018-1819
https://doi.org/10.1542/peds.2018-1819
https://doi.org/10.7326/m18-0850
https://doi.org/10.1016/j.tics.2019.03.009
https://doi.org/10.1016/j.tics.2019.03.009
https://doi.org/10.11124/jbies-21-00483
https://doi.org/10.11124/jbies-21-00483
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://synthesismanual.jbi.global
https://synthesismanual.jbi.global
https://doi.org/10.1016/s2215-0366(14)00080-7
https://doi.org/10.1016/s2215-0366(14)00080-7
https://doi.org/10.1186/1750-1172-7-20
https://doi.org/10.1016/j.clineuro.2009.07.009
https://doi.org/10.1016/j.jbspin.2014.12.011
https://doi.org/10.1016/j.jbspin.2014.12.011
https://doi.org/10.1001/jamapsychiatry.2018.3428
https://doi.org/10.1001/jamapsychiatry.2018.3428
https://doi.org/10.1016/s2215-0366(20)30006-7
https://doi.org/10.1016/s2215-0366(20)30006-7
https://doi.org/10.1097/mpg.0000000000000277
https://doi.org/10.1097/mpg.0000000000000277
https://doi.org/10.1016/j.psyneuen.2018.04.013
https://doi.org/10.1016/j.rdc.2021.09.012
https://doi.org/10.1016/j.rdc.2021.09.012
https://doi.org/10.1038/mp.2017.215
https://doi.org/10.1007/s00127-018-1622-y
https://doi.org/10.1016/j.cell.2010.03.002
https://doi.org/10.1016/j.jaut.2020.102421
https://doi.org/10.1016/j.jaut.2020.102421
https://doi.org/10.1136/annrheumdis-2019-215048
https://doi.org/10.1136/annrheumdis-2019-215048
https://doi.org/10.1002/msc.1632
https://doi.org/10.1097/pep.0000000000000052
https://doi.org/10.1097/pep.0000000000000052

Rheumatology International

(2025) 45:108

Page 1770f 19 108

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

with Behget’s disease. CNS Spectr 7(12):878—881. https://doi.org
/10.1017/S1092852900022501

Cetin GY, Balkarli A, Oksuz AN, Kimyon G, Pehlivan Y, Orhan
O, Kisacik B, Cobankara V, Sayarlioglu H, Onat AM, Sayarlio-
glu M (2014) Evaluation of frequency and the attacks features of
patients with Colchicine resistance in FMF. Revista Brasileira De
Reumatologia 54(5):356-359. https://doi.org/10.1016/j.rbre.201
4.03.022

Deger SM, Ozturk MA, Demirag MD, Aslan S, Goker B, Hazne-
daroglu S, Onat AM (2011) Health-related quality of life and its
associations with mood condition in Familial mediterranean fever
patients. Rheumatol Int 31:623—628. https://doi.org/10.1007/s002
96-009-1334-4

Durcan G, Barut K, Haslak F, Yildiz M, Doktur H, Kadak MT,
Koyuncu Z, Adrovic A, Sahin S, Dogangun B, Kasapcopur O
(2022) A preliminary study: relationship between inattention/
hyperactivity and Familial mediterranean fever in children and
adolescents. Child Neuropsychol 28:903-917. https://doi.org/10
.1080/09297049.2022.2028755

Durcan G, Yildiz M, Kadak MT, Barut K, Kavruk Erdim N, Sahin
S, Adrovic A, Haslak F, Dogangun B, Kasapcopur O (2020)
Increased frequency of sleep problems in children and adoles-
cents with Familial mediterranean fever: the role of anxiety and
depression. Int J Rheum Dis 23:1396—-1403. https://doi.org/10.11
11/1756-185X.13941

Diizgeker Y, Kanbur N, Demirkaya E, Derman O, Moorthy LN,
Ozen S (2014) Quality of life measures and psychiatric symptoms
in adolescents with systemic lupus erythematosus and Familial
mediterranean fever. Int J Adolesc Med Health 26:541-549. https
://doi.org/10.1515/ijamh-2013-0332

Fidan T, Ertekin V, Surucu I (2011) Psychological correlates of
child and adolescents with Familial mediterranean fever. Rheu-
matol Int 31:837-838. https://doi.org/10.1007/s00296-010-1405
-6

Garcia-Delgar B, Morer A, Luber MJ, Coffey BJ (2016) Obses-
sive-compulsive disorder, tics, and autoinflammatory diseases:
beyond PANDAS. J Child Adolesc Psychopharmacol 26:847—
850. https://doi.org/10.1089/cap.2016.29118.bjc
Goldbach-Mansky R, Shroff SD, Wilson M, Snyder C, Plehn S,
Barham B, Pham TH, Pucino F, Wesley RA, Papadopoulos JH,
Weinstein SP, Mellis SJ, Kastner DL (2008) A pilot study to eval-
uate the safety and efficacy of the long-acting interleukin-1 inhib-
itor rilonacept (Interleukin-1 Trap) in patients with Familial cold
autoinflammatory syndrome. Arthritis Rheum 58:2432-2442. htt
ps://doi.org/10.1002/art.23620

Gul A, Ozdogan H, Erer B, Ugurlu S, Kasapcopur O, Davis N,
Sevgi S (2015) Efficacy and safety of Canakinumab in adoles-
cents and adults with colchicine-resistant Familial mediterranean
fever. Arthritis Res Ther 17(1). https://doi.org/10.1186/s13075-0
15-0765-4

Hoffmann LA, Lohse P, Konig FB, Feneberg W, Hohlfeld R,
Kumpfel T (2008) TNFRSF1A R92Q mutation in association
with a multiple sclerosis-like demyelinating syndrome. Neurol-
ogy 70:1155-1156. https://doi.org/10.1212/01.wnl.0000296279.
98236.8a

Houman MH, Neffati H, Braham A, Harzallah O, Khanfir M,
Miled M, Hamzaoui K (2007) Behget’s disease in Tunisia demo-
graphic, clinical and genetic aspects in 260 patients. Clin Exp
Rheumatol 25(Supplement45):58-64

Hurst M, Hull K, Nicholls D, Ameratunga R (2005) Hereditary
periodic fever syndrome Sans fever or distinct periodicity pre-
senting with psychosis. J Clin Rheumatol 11:329-330. https://doi
.org/10.1097/01.rhu.0000195106.34348.59

Kacan H, Kas Alay G, Yildiz E (2023) The effect of education
given to Turkish adolescents with Familial mediterranean fever

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

on anxiety, depression, and quality of life. Eur J Pediatr. https://d
0i.org/10.1007/s00431-023-04975-5

Kisaarslan AP, Yel S, Yilmaz K, Akyildiz BN, Dusunsel R,
Gunduz Z, Poyrazoglu H, Yucel G, Guven F (2015) Colchicine
intoxication in children: four case reports. Arch Rheumatol
30(1):67-70. https://doi.org/10.5606/ArchRheumatol.2015.4827
Krasne M, Kaniecki T, Son J, Liu G (2023) PFAPA: not just for
kids. J Hosp Med 18(Supplement 1):S617-S618. https://doi.org/1
0.1002/jhm.13090

Lai Y, Chan WC (2018) Interferon-alpha2a treatment for refrac-
tory Behcet’s disease. Taiwan J Ophthalmol 8:168-172. https://d
oi.org/10.4103/tjo.tjo 99 17

Lee MA, Kyle S, Moots RJ (2012) The successful treatment of
inflammatory aortitis in Behget’s disease with Infliximab and
endovascular intra-aortic stenting. Rheumatol Rep 4:4-5. https:
//doi.org/10.4081/rr.2012.e2

Lidor I, Tiosano S, Sharif K, Amital H, Cohen AD, Amital D
(2021) The risk of depression and anxiety in patients with Famil-
ial mediterranean Fever-A cross-sectional study. J Affect Disord
292:695-699. https://doi.org/10.1016/j.jad.2021.05.113

Luzzati M, Simonini G, Filippeschi C, Giani T, Trapani S (2020)
SAPHO syndrome: the supposed trigger by isotretinoin, the effi-
cacy of adalimumab and the specter of depressive disorder: a case
report. Ital J Pediatr 46:169. https://doi.org/10.1186/s13052-020
-00933-1

Makay B, Emiroglu N, Unsal E (2010) Depression and anxiety in
children and adolescents with Familial mediterranean fever. Clin
Rheumatol 29:375-379. https://doi.org/10.1007/s10067-009-133
0-9

Makay B, Unsal E, Arslan N, Varni JW (2009) Health-related
quality of life of school-age children with Familial mediterranean
fever. Clin Exp Rheumatol 27:596-101

Mulders-Manders CM, Kanters TA, Van Daele PLA, Hoppenreijs
E, Legger GE, Van Laar JAM, Simon A, Hakkaart-Van Roijen L
(2018) Decreased quality of life and societal impact of cryopyrin-
associated periodic syndrome treated with Canakinumab: A ques-
tionnaire based cohort study. Orphanet J Rare Dis 13(1). https://d
oi.org/10.1186/s13023-018-0799-1. (no pagination)

Onat AM, Ozturk MA, Ozcakar L, Ureten K, Kaymak SU, Kiraz
S, Ertenli I, Calguneri M (2007) Selective serotonin reuptake
inhibitors reduce the attack frequency in Familial mediterranean
fever. Tohoku J Exp Med 211:9-14

Oray M, Cebeci Z, Kir N, Tugal-Tutkun I (2022) How chal-
lenging can it be to treat behget uveitis? Saudi J Ophthalmol
36(4):397-399. https://doi.org/10.4103/sjopt.sjopt 74 22
Ozdemir DF, Ozsoylar G, Candansayar S, Cosar B, Onder M
(2004) Psychiatric findings related to neurological complications
in Behget’s disease: A short review and a case presentation. Int J
Psychiatry Clin Pract 8:185-190. https://doi.org/10.1080/136515
00410005469

Panicker JN, Vinayan KP, Ahsan Moosa NV, Elango EM, Kumar
AA (2007) Juvenile Behget’s disease: highlighting neuropsychi-
atric manifestations and putative genetic mechanisms. Clin Neu-
rol Neurosurg 109:436—438. https://doi.org/10.1016/j.clineuro.20
07.01.009

Patel P, Steinschneider M, Boneparth A, Lantos G (2014) Neuro-
Behget’s disease presenting with acute psychosis in an adoles-
cent. J Child Neurol 29:NP86-91. https://doi.org/10.1177/08830
73813504137

Pinto-Fernandez C, Seoane-Reula ME (2017) Efficacy of treat-
ment with IL-1RA in Majeed syndrome. Allergol Immunopathol
45(1):99-101. https://doi.org/10.1016/j.aller.2016.04.003
Robertson DM, Ohta TM (2018) Headaches with recurrent rash
and mucosal ulcerations. Pediatr Rev 39:519-522. https://doi.org
/10.1542/pir.2017-0231

@ Springer


https://doi.org/10.1007/s00431-023-04975-5
https://doi.org/10.1007/s00431-023-04975-5
https://doi.org/10.5606/ArchRheumatol.2015.4827
https://doi.org/10.1002/jhm.13090
https://doi.org/10.1002/jhm.13090
https://doi.org/10.4103/tjo.tjo_99_17
https://doi.org/10.4103/tjo.tjo_99_17
https://doi.org/10.4081/rr.2012.e2
https://doi.org/10.4081/rr.2012.e2
https://doi.org/10.1016/j.jad.2021.05.113
https://doi.org/10.1186/s13052-020-00933-1
https://doi.org/10.1186/s13052-020-00933-1
https://doi.org/10.1007/s10067-009-1330-9
https://doi.org/10.1007/s10067-009-1330-9
https://doi.org/10.1186/s13023-018-0799-1
https://doi.org/10.1186/s13023-018-0799-1
https://doi.org/10.4103/sjopt.sjopt_74_22
https://doi.org/10.1080/13651500410005469
https://doi.org/10.1080/13651500410005469
https://doi.org/10.1016/j.clineuro.2007.01.009
https://doi.org/10.1016/j.clineuro.2007.01.009
https://doi.org/10.1177/0883073813504137
https://doi.org/10.1177/0883073813504137
https://doi.org/10.1016/j.aller.2016.04.003
https://doi.org/10.1542/pir.2017-0231
https://doi.org/10.1542/pir.2017-0231
https://doi.org/10.1017/S1092852900022501
https://doi.org/10.1017/S1092852900022501
https://doi.org/10.1016/j.rbre.2014.03.022
https://doi.org/10.1016/j.rbre.2014.03.022
https://doi.org/10.1007/s00296-009-1334-4
https://doi.org/10.1007/s00296-009-1334-4
https://doi.org/10.1080/09297049.2022.2028755
https://doi.org/10.1080/09297049.2022.2028755
https://doi.org/10.1111/1756-185X.13941
https://doi.org/10.1111/1756-185X.13941
https://doi.org/10.1515/ijamh-2013-0332
https://doi.org/10.1515/ijamh-2013-0332
https://doi.org/10.1007/s00296-010-1405-6
https://doi.org/10.1007/s00296-010-1405-6
https://doi.org/10.1089/cap.2016.29118.bjc
https://doi.org/10.1002/art.23620
https://doi.org/10.1002/art.23620
https://doi.org/10.1186/s13075-015-0765-4
https://doi.org/10.1186/s13075-015-0765-4
https://doi.org/10.1212/01.wnl.0000296279.98236.8a
https://doi.org/10.1212/01.wnl.0000296279.98236.8a
https://doi.org/10.1097/01.rhu.0000195106.34348.59
https://doi.org/10.1097/01.rhu.0000195106.34348.59

108

Page 18 of 19

Rheumatology International (2025) 45:108

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Ruperto N, Brunner HI, Ramanan AV, Horneff G, Cuttica R,
Henrickson M, Anton J, Boteanu AL, Penades IC, Minden K,
Schmeling H, Hufnagel M, Weiss JE, Pardeo M, Nanda K, Roth
J, Rubio-Perez N, Hsu JC, Wimalasundera S, Wells C, Bharu-
cha K, Douglass W, Bao M, Mallalieu NL, Martini A, Lovell D,
De Benedetti F (2021) Subcutaneous dosing regimens of Tocili-
zumab in children with systemic or polyarticular juvenile idio-
pathic arthritis. Rheumatology (Oxford) 60(10):4568-4580. https
://doi.org/10.1093/rheumatology/keab047

Sezer M, Celikel E, Ekici Tekin Z, Gilingdrer V, Tekgdz N,
Karagdl C, Coskun S, Kaplan MM, Oner N, Polat MC, Sezer S,
Acar B (2024) Assessment of quality of life, school performance,
and physical activity in adolescents with Familial mediterranean
fever. Mod Rheumatol 34:405-409. https://doi.org/10.1093/mr/r
0ad022

Sonmez AO, Sonmez HE, Cakan M, Yavuz M, Keskindemirci G,
Aktay Ayaz N (2020) The evaluation of anxiety, depression and
quality of life scores of children and adolescents with Familial
mediterranean fever. Rheumatol Int 40:757—763. https://doi.org/1
0.1007/s00296-020-04519-2

Taner E, Cosar B, Burhanoglu S, Calikoglu E, Onder M, Arikan
Z (2007) Depression and anxiety in patients with Behget’s dis-
ease compared with that in patients with psoriasis. Int ] Dermatol
46:1118-1124

Yalgindag N, Kose HC (2020) Comparison of the treatment
results for behget uveitis in patients treated with Infliximab and
interferon. Ocul Immunol Inflamm 28:305-314. https://doi.org/1
0.1080/09273948.2019.1606256

Qin W, Wu D, Luo Y, Zhao M, Wang Y, Shi X, Zhou L, Yu W, Sun
Y, Wang R, Zhang W, Liu M, Shen M (2020) Neurological mani-
festations of autoinflammatory diseases in Chinese adult patients.
Semin Arthritis Rheum 50:1500-1506. https://doi.org/10.1016/j.s
emarthrit.2019.12.003

Sfikakis PP (2019) Adamantiades-Behget’s disease. In: Efthimiou
P (ed) Auto-Inflammatory syndromes: pathophysiology, diagno-
sis, and management. Springer International Publishing, Cham,
pp 287-296

Beurel E, Toups M, Nemeroff CB (2020) The bidirectional rela-
tionship of depression and inflammation: double trouble. Neuron
107:234-256. https://doi.org/10.1016/j.neuron.2020.06.002
Slavich GM, Irwin MR (2014) From stress to inflammation and
major depressive disorder: A social signal transduction theory of
depression. Psychol Bull 140:774-815. https://doi.org/10.1037/a
0035302

Frolkis AD, Vallerand IA, Shaheen AA, Lowerison MW, Swain
MG, Barnabe C, Patten SB, Kaplan GG (2019) Depression
increases the risk of inflammatory bowel disease, which May be
mitigated by the use of antidepressants in the treatment of depres-
sion. Gut 68:1606—1612. https://doi.org/10.1136/gutjnl-2018-317
182

Parsons C, Roberts R, Mills NT (2021) Review: inflammation
and anxiety-based disorders in children and adolescents - a sys-
tematic review and meta-analysis. Child Adolesc Ment Health
26:143-156. https://doi.org/10.1111/camh.12434

Mills NT, Scott JG, Wray NR, Cohen-Woods S, Baune BT (2013)
Research review: the role of cytokines in depression in adoles-
cents: a systematic review. J Child Psychol Psychiatry 54:816—
835. https://doi.org/10.1111/jcpp.12080

Biro O, Gileles-Hillel A, Dor-Wollman T, Eisenstein EM, Berkun
Y (2022) Neurological and neurodevelopmental symptoms in
children with Familial mediterranean fever and their siblings. Eur
J Pediatrics 181:973-978. https://doi.org/10.1007/s00431-021-04
286-7

Merzon E, Israel A, Krone B, Medvejer S, Cohen S, Green I,
Golan-Cohen A, Vinker S, Faraone SV, Newcorn JH, Ashke-
nazi S, Weizman A, Manor I (2024) Increased rate of Familial

@ Springer

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

mediterranean fever in children with ADHD: A Population-Based
Case-Control study. J Atten Disord 28:669—676. https://doi.org/1
0.1177/10870547231215045

Lavi E, Maree A, Eisenstein EM, Wexler I, Berger I, Berkun Y
(2022) Increased prevalence of attention-deficit hyperactivity
disorder symptomatology in patients with Familial mediterranean
fever. Mod Rheumatol 32:422-426. https://doi.org/10.1093/mr/r
0ab009

Celen Yoldas T, Ozdel S, Karakaya J, Biilbiil M (2022) Develop-
mental and behavioral problems of Preschool-Age children with
chronic rheumatic diseases. J Dev Behav Pediatr 43:e162—¢169.
https://doi.org/10.1097/dbp.0000000000001007

Lai JY, Ho JX, Kow ASF, Liang G, Tham CL, Ho Y, Lee MT
(2023) Interferon therapy and its association with depressive dis-
orders — A review. Front Immunol 14. https://doi.org/10.3389/fim
mu.2023.1048592

Mesripour A, Golbidi M, Hajhashemi V (2020) Dextrometho-
rphan improved cyclosporine-induced depression in mice model
of despair. Res Pharm Sci 15:447—453. https://doi.org/10.4103/1
735-5362.297847

Berk M, Williams LJ, Jacka FN, O’Neil A, Pasco JA, Moylan S,
Allen NB, Stuart AL, Hayley AC, Byrne ML, Maes M (2013) So
depression is an inflammatory disease, but where does the inflam-
mation come from? BMC Med 11:200. https://doi.org/10.1186/1
741-7015-11-200

Radtke FA, Chapman G, Hall J, Syed YA (2017) Modulating neu-
roinflammation to treat neuropsychiatric disorders. Biomed Res
in 2017:5071786. https://doi.org/10.1155/2017/5071786
Carvalho AF, Daskalakis ZJ, Husain MI, Jones BDM, Mulsant
BH, Strawbridge R, Young AH (2020) Inflammation as a treat-
ment target in mood disorders: review. BJPsych Open 6:¢60. http
s://doi.org/10.1192/bj0.2020.43

Jeppesen R, Christensen RH, Pedersen EM, Nordentoft M,
Hjorthej C, Kohler-Forsberg O, Benros ME (2020) Efficacy and
safety of anti-inflammatory agents in treatment of psychotic dis-
orders—A comprehensive systematic review and meta-analysis.
Brain Behav Immun 90:364-380

Toshida M, Konishi Y, Ikenouchi A, Okamoto N, Yoshimura R
(2021) Colchicine-resistant Familial mediterranean fever with
depressive state successfully treated with Escitalopram. Cureus
13:e15145. https://doi.org/10.7759/cureus.15145

Ozgakar L, Onat AM, Kaymak SU, Ureten K, Akinci A (2005)
Selective serotonin reuptake inhibitors in Familial mediterranean
fever: are we treating depression or inflammation? Rheumatol Int
25:319-320. https://doi.org/10.1007/s00296-004-0511-8

Wan M, Ding L, Wang D, Han J, Gao P (2020) Serotonin: A
potent immune cell modulator in autoimmune diseases. Front
Immunol 11. https://doi.org/10.3389/fimmu.2020.00186

Kohler CA, Freitas TH, Stubbs B, Maes M, Solmi M, Veronese
N, de Andrade NQ, Morris G, Fernandes BS, Brunoni AR, Her-
rmann N, Raison CL, Miller BJ, Lanct6t KL, Carvalho AF (2018)
Peripheral alterations in cytokine and chemokine levels after anti-
depressant drug treatment for major depressive disorder: system-
atic review and meta-analysis. Mol Neurobiol 55:4195-4206. htt
ps://doi.org/10.1007/s12035-017-0632-1

Sampayo-Cordero M, Miguel-Huguet B, Malfettone A, Pérez-
Garcia JM, Llombart-Cussac A, Cortés J, Pardo A, Pérez-Lopez J
(2020) The value of case reports in systematic reviews from rare
diseases. The example of enzyme replacement therapy (ERT) in
patients with mucopolysaccharidosis type II (MPS-II). Int J Envi-
ron Res Public Health 17. https://doi.org/10.3390/ijerph1718659
0

McGrath JJ, Al-Hamzawi A, Alonso J, Altwaijri Y, Andrade LH,
Bromet EJ, Bruffaerts R, de Almeida JMC, Chardoul S, Chiu WT
(2023) Age of onset and cumulative risk of mental disorders: a
cross-national analysis of population surveys from 29 countries.


https://doi.org/10.1177/10870547231215045
https://doi.org/10.1177/10870547231215045
https://doi.org/10.1093/mr/roab009
https://doi.org/10.1093/mr/roab009
https://doi.org/10.1097/dbp.0000000000001007
https://doi.org/10.1097/dbp.0000000000001007
https://doi.org/10.3389/fimmu.2023.1048592
https://doi.org/10.3389/fimmu.2023.1048592
https://doi.org/10.4103/1735-5362.297847
https://doi.org/10.4103/1735-5362.297847
https://doi.org/10.1186/1741-7015-11-200
https://doi.org/10.1186/1741-7015-11-200
https://doi.org/10.1155/2017/5071786
https://doi.org/10.1192/bjo.2020.43
https://doi.org/10.1192/bjo.2020.43
https://doi.org/10.7759/cureus.15145
https://doi.org/10.1007/s00296-004-0511-8
https://doi.org/10.3389/fimmu.2020.00186
https://doi.org/10.1007/s12035-017-0632-1
https://doi.org/10.1007/s12035-017-0632-1
https://doi.org/10.3390/ijerph17186590
https://doi.org/10.3390/ijerph17186590
https://doi.org/10.1093/rheumatology/keab047
https://doi.org/10.1093/rheumatology/keab047
https://doi.org/10.1093/mr/road022
https://doi.org/10.1093/mr/road022
https://doi.org/10.1007/s00296-020-04519-2
https://doi.org/10.1007/s00296-020-04519-2
https://doi.org/10.1080/09273948.2019.1606256
https://doi.org/10.1080/09273948.2019.1606256
https://doi.org/10.1016/j.semarthrit.2019.12.003
https://doi.org/10.1016/j.semarthrit.2019.12.003
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1037/a0035302
https://doi.org/10.1037/a0035302
https://doi.org/10.1136/gutjnl-2018-317182
https://doi.org/10.1136/gutjnl-2018-317182
https://doi.org/10.1111/camh.12434
https://doi.org/10.1111/jcpp.12080
https://doi.org/10.1007/s00431-021-04286-7
https://doi.org/10.1007/s00431-021-04286-7

Rheumatology International

(2025) 45:108

Page 190f 19 108

116.

117.

Lancet Psychiatry 10:668—681. https://doi.org/10.1016/S2215-03
66(23)00193-1

Solmi M, Radua J, Olivola M, Croce E, Soardo L, Salazar de
Pablo G, Il Shin J, Kirkbride JB, Jones PB, Kim JH, Kim JY, Car-
valho AF, Seeman MV, Correll CU, Fusar-Poli P (2022) Age at
onset of mental disorders worldwide: Large-scale meta-analysis
of 192 epidemiological studies. Mol Psychiatry 27:281-295. http
s://doi.org/10.1038/s41380-021-01161-7

Iturralde E, Adams RN, Barley RC, Bensen R, Christofferson M,
Hanes SJ, Maahs DM, Milla C, Naranjo D, Shah AC, Tanenbaum
ML, Veeravalli S, Park KT, Hood KK (2017) Implementation of

118.

depression screening and global health assessment in pediatric
subspecialty clinics. J Adolesc Health 61:591-598. https://doi.or
2/10.1016/j.jadohealth.2017.05.030

Vgontzas AN, Zoumakis E, Bixler EO, Lin HM, Follett H, Kales
A, Chrousos GP (2004) Adverse effects of modest sleep restric-
tion on sleepiness, performance, and inflammatory cytokines. J
Clin Endocrinol Metab 89:2119-2126. https://doi.org/10.1210/jc.
2003-031562

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.jadohealth.2017.05.030
https://doi.org/10.1016/j.jadohealth.2017.05.030
https://doi.org/10.1210/jc.2003-031562
https://doi.org/10.1210/jc.2003-031562
https://doi.org/10.1016/S2215-0366(23)00193-1
https://doi.org/10.1016/S2215-0366(23)00193-1
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.1038/s41380-021-01161-7

	﻿Mental Ill-Health in young people with systemic autoinflammatory disease – a scoping review
	﻿Abstract
	﻿Introduction
	﻿Inflammation, immune dysregulation and mental health disorders
	﻿Systemic autoinflammation and mental ill-health

	﻿Methods
	﻿Search strategy
	﻿Study selection
	﻿Main outcome variables and analysis

	﻿Results
	﻿Study characteristics
	﻿Mental illness in youth with SAIDs
	﻿Depression and anxiety in youth with SAIDs
	﻿Eating disorders and SAIDs
	﻿Severe mental illness and severe SAID flares
	﻿SAIDs with neurologic and psychiatric symptoms
	﻿Mental health and quality of life measures

	﻿Discussion
	﻿Severe SAID and mental illness
	﻿Limited association findings
	﻿Reciprocal SAID and psychiatric treatment efficacy
	﻿Study design
	﻿Implications for future research

	﻿Summary & further implications
	﻿References


