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Abstract

Adolescence is a period in which eating disorders and juvenile systemic lupus erythematosus are
typically diagnosed. The coexistence of both disorders prompts the search for a common aetiology.

In this paper, we present a case of a 16-year-old girl with life-threatening anorexia nervosa fol-
lowed by clinical and immunological manifestations of systemic lupus erythematosus. The severity
of the symptoms of anorexia nervosa resulted in significant delay in proper diagnosis of the con-
comitant systemic disease which had already been active. The administration of immunosuppressive
treatment resulted in decreased lupus activity and resolution of the symptoms of anorexia nervosa.
Being affected by one severe and chronic disease does not preclude the coexistence of another disease
of different aetiology. However, such coexistence may suggest a common pathophysiology. Many
authors have indicated a possible link between anorexia nervosa and many autoimmune disorders.
Currently, modern genetic techniques have confirmed a significant correlation between these disor-
ders. This issue needs further investigation and may be helpful in arriving at the final diagnosis in
similar cases.
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Introduction

An increased risk of developing autoimmune diseas-
es in patients with eating disorders has been confirmed
by large cohort studies and many clinical observations.
The correlation between anorexia nervosa (AN) and coe-
liac disease, psoriasis, Crohn disease, thyroiditis, multiple
sclerosis and type 1 diabetes has recently been demonstrat-
ed [1-3]. In these cases a predominant role of immune dis-
orders is proposed [4].

Anorexia nervosa is a psychiatric disorder character-
ized by an unreasonable fear of gaining weight, attempts to
lose weight to the point of starvation and a severely distort-
ed perception of one’s physical appearance. The diagnostic
criteria for AN are listed in ICD-10 and DSM-V [5-7].
Weight loss is the main objective measurable parameter.
Persistent attempts to reduce weight result in mood and
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cognitive disorders [8, 9]. The prevalence rate for AN is
0.9% among girls, which indicates that the disease is a se-
rious medical condition [10].

Systemic lupus erythematosus (SLE) is a chronic au-
toimmune disease with various clinical symptoms and
periods of exacerbation (flares) and remission. It usually
occurs in females during puberty. Juvenile SLE is usually
manifested by weight loss, generalized weakness, skin le-
sions, joint changes, leukopenia with lymphopenia, throm-
bocytopenia and nephropathy. The nervous system is also
affected in 22-95% of patients. In lupus headache, mood
disorders and even psychosis or cognitive impairment are
commonly reported [11].

Although many clinical symptoms are characteristic of
both SLE and AN, the reported coexistence of SLE and
AN is rare. Our case study may be of particular interest to
psychiatrists, immunologists and paediatricians.
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Case report

We present a case of a 16-year-old girl with severe AN
coexisting with juvenile SLE.

The patient was a full-term newborn with normal birth
weight. The girl was diagnosed with intrauterine infection
which was treated with antibiotic therapy in the department
of neonatology. During the first year of life, problems re-
lated to weight gain were observed. At the 11* month of
age, the girl’s weight was only 8,200 g (< 3" percentile).
However, coeliac disease was ruled out. Small bowel biop-
sy confirmed massive eosinophilic infiltration. The patient
was diagnosed with food allergy. Due to frequent hospi-
talisations, infant formula was immediately introduced (as
a breast milk substitute) after the birth. The patient’s early
childhood development was normal except for speech delay.

The first alarming symptoms of an eating disorder oc-
curred in May 2014 when the girl restricted food intake.
Two years later the patient was finally diagnosed with
concomitant SLE, the symptoms of which had been previ-
ously reported. The sequence of symptoms combined with
the patient’s body mass index (BMI) is given in Figure 1.
The subject almost completely refused to eat and drink at
the end of 2014 and presented with behavioural disorders
(vulgarity, impulsiveness, disinhibition), self-injurious be-
haviour and suicidal thoughts. In June 2015, the patient’s
body weight decreased from 46 to 36 kg (< 3™ percentile)
while her height was 155 cm.

The patient was admitted to the department of gas-
troenterology for the treatment of the eating disorder. In-
flammatory changes in gastric and duodenal mucosa were
confirmed by endoscopic biopsy. Due to the severe eating

disorder, the patient required a high-calorie diet adminis-
tered by a feeding tube. The diagnosis of AN was estab-
lished by a consultant psychiatrist and the patient was ad-
mitted to the department of psychiatry for further treatment.

Physical examination revealed decreased subcutaneous
tissue and muscle atrophy. The weight of the patient was
35.3 kg (BMI 14.5 kg/m?). The patient did not report sui-
cidal thoughts any more. Verbal contact was maintained
and psychotic symptoms were not observed. However,
during the further hospital stay, the patient reported hear-
ing voices and seeing shadows in the mirror. Brain com-
puted tomography (CT) was unremarkable. The patient re-
ported soreness of joints, mainly in the morning and after
longer periods of rest. Subsequently, the right ankle joint
was swollen and tender whereas the skin was covered with
petechiae. Raynaud’s phenomenon (RP) was diagnosed.
Additional laboratory tests were performed due to the on-
set of new symptoms. Inflammatory markers were moder-
ately elevated (C reactive protein [CRP] 41 mg/dl, white
blood cells [WBC] 11.8 x 10%1) and the presence of anti-
nuclear antibodies (ANAs) was observed (i.e. anti-dsDNA
and anti-nucleosome antibodies). However, the possible
co-occurrence of a systemic disorder was not suspected
due to non-specific symptoms of an autoimmune disorder
and life-threatening and exacerbating AN.

During the second month of hospitalization, the patient
presented with fever of 39.8°C. After three days of fever,
skin rash occurred and finally covered the whole body.
Significant facial erythema was observed. The patient
reported facial itching, sore throat, nausea, and cervical
and abdominal pain. Laboratory tests revealed additional
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Fig. 1. Sequence of symptoms of systemic lupus erythematosus (SLE) and anorexia nervosa (AN) in association with

body mass index (BMI)
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increases in inflammatory markers (CRP 59 mg/dl, WBC
13.1 x 10°/1) and symptomatic treatment was introduced
(antibiotic therapy). According to a consultant radiologist,
the patient did not fulfil the criteria for SLE. Viral infec-
tion was diagnosed and the patient was discharged home.
Slight improvement in body weight was observed during
hospitalization (39.4 kg; BMI 16.2 kg/m?).

In July 2015, the patient restricted food intake again. In
November 2015, the patient was re-admitted to the depart-
ment of psychiatry. On admission, her body weight was
36 kg (BMI 14.98 kg/m?). Physical examination revealed
no other abnormalities. Several days later the patient re-
ported itchy urticarial lesions on the face, neck and shins.
Auditory and visual hallucinations were observed. Howev-
er, the body weight improved at the end of the third month
of hospitalization (40.7 kg; BMI 16.9 kg/m?).

In May 2016, the patient was admitted to the depart-
ment of rheumatology due to morning joint stiffness and
pain. On admission, decreased subcutaneous tissue was
observed.

The skin of the feet was covered with bluish lesions.
Several joints (knees, left elbow and proximal interpha-
langeal joints of the right hand) were swollen and tender
with significantly reduced mobility. Laboratory tests re-
vealed elevated inflammatory markers (CRP 21 mg/d],
WBC 12.4 x 10°/1) and an increased y-globulin level. Other
laboratory findings showed low levels of complement
C3 (0.50 g/1) and C4 (0.04 g/1), the presence of ANAs
(1 :5120) and anti-dsDNA antibodies (1 : 1280). However,
the titres of antibodies against cytoplasmatic components
of neutrophil granulocytes (pANCA and cANCA) were
negative. The ANA profile was positive for anti-SS-A, anti-
Ro-52, anti-dsDNA, anti-nucleosome, anti-histone and
anti-ribosomal P antibodies. Anti-cardiolipin antibodies
were also present (in a low titre). A 24-hour urine collec-
tion revealed proteinuria (0.18 g/d). The final diagnosis of
SLE was made based on the whole clinical presentation.

Immediately after establishing the diagnosis, the pa-
tient was administered with oral glucocorticoid and chlo-
roquine phosphate, which resulted in decreased joint pain
and reduced skin lesions within twelve days. In June 2016,
the patient was admitted to the department of nephrology
due to lupus nephritis. High SLE activity was confirmed

Table 1. Selected results of the laboratory tests during im-
munosuppressive treatment

June Sep Dec Feb
2016 2016 2016 2017

Total protein [g/dl] 7.1 7.6 6.3 6.7 6.8

Variables May

2017

y-globulins [g/1] 13.8 10.2 11.3 11.2 10.9
CRP [mg/1] <02 0.25 0.2 <02 <02
WBC [x 10°/1] 8.2 7.1 4.1 4 4.27
9%NEUT 84.8 53.2 44.6 61.1 56.0
%LYMPH 10.6 38.7 32.6 23.4 28.4
IgA [g/] 0.188  0.210  0.206

1gG [g/] 6.03 6.8 6.4

IgM [g/1] 0.51 0.60 0.46

by laboratory tests, which revealed decreased comple-
ment C3 (0.70 g/1) and C4 (0.06 g/1), the presence of ANA
(1 : 1280) and anti-dsDNA antibodies (1 : 320). The sys-
temic lupus erythematosus disease activity index (SLE-
DAI) score was 20. Different laboratory results during
immunosuppressive treatment are given in Tables 1 and 2.
Treatment with mycophenolate mofetil (MMF) was start-
ed and glucocorticoid therapy was continued. At that time
no renal biopsy was performed due to the predominance
of psychosomatic symptoms of AN, a severe clinical con-
dition and low-grade proteinuria. The treatment effect of
MMF was excellent. The patient’s mood improved sig-
nificantly after 3 months of immunosuppressive treat-
ment. The patient’s relationships with friends and family
also improved considerably. In January 2017, the patient’s
body weight increased to 46.2 kg (with the same height as
previously; BMI 18.9 kg/m?). No skin or joint abnormali-
ties were observed. Laboratory tests showed a significant
reduction of SLE activity and normal urine findings.

Discussion

The severity of the symptoms of AN and progres-
sive exacerbation of behavioural disorders and psychotic
symptoms contributed to considerably delayed diagnosis

Table 2. Results of immunological tests during immunosuppressive treatment

Variables June 2016 Sep 2016 Dec 2016 Feb 2017 May 2017

ANA 1:1280 1:2560 1:1280 1:2560 1:2560
Anti-dsDNA 1:320 1:320 1:40 1:40 1:320
Anti-SS-A +++ +++ +++ +++ +++
Anti-SS-B + + + 0 +
Anti-Ro-52 +++ +++ +++ +++ +++
Anti-nucleosomes +++ + +++ ++ ++
Complement C3 0.70 1.21 1.12 1.18 1.15
Complement C4 0.06 0.12 0.10 0.14 0.16
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Table 3. Clinical features common for anorexia ner-
vosa (AN) and systemic lupus erythematosus (SLE) in
a 16-year-old female patient

Clinical features common for AN and SLE

Female predominance

Young age (10-17 years old)

Weight loss

Malaise, uncommon fatigue

Mood disorders

Cognitive disorders

of SLE. Despite a clear clinical manifestation and the
presence of ANAs, a systemic autoimmune disease was
not suspected. It was probably due to unawareness of the
possible coexistence of these two diseases. Additionally,
some of the patient’s symptoms are simultaneously found
in AN and in SLE (Table 3).

The highest prevalence of AN and SLE is observed
among adolescents, and the vast majority of patients af-
fected with these diseases are female. The prevalence of
AN and SLE is 4-10 times higher among young women
compared to young men [12]. The co-occurrence rate of
the diseases reaches even 1/100 patients [13].

The coexistence of the disorders was first reported
by Babmery in 1987 (a patient with SLE developed AN
during glucocorticoid therapy) [14]. A similar report was
presented by Sloan 11 years later [15]. A retrospective re-
view by Toulany et al. of 425 patients with juvenile SLE
showed 7 adolescents with SLE and AN [13]. One of the
patients with AN manifested SLE during treatment with
prednisone. Those authors suggested that AN symptoms
(including body image dissatisfaction) were likely pre-
cipitated by glucocorticoid-induced weight gain. The oth-
er 6 patients (1.4% of all patients) were diagnosed with
AN either before or within 1-2 months of their diagnosis
of SLE [13]. The short period between the manifestations
of AN and SLE may indicate a common pathophysiology
of both diseases.

In 2017, researchers from the King’s College of Lon-
don, the University of North Carolina and Stanford Uni-
versity identified the first genetic variant associated with
AN located in chromosome 12 using the genome-wide
association study (GWAS) technique. They also proved
that this locus is significantly correlated with other eating
disorders and psychiatric diseases such as schizophrenia
[16]. The area was previously associated with type 1 dia-
betes and many other autoimmune disorders.

The specific aetiology of SLE is still unknown. Genetic
and environmental factors as well as endocrine disorders
are involved in the aetiology. The complex pathophysiol-
ogy of the disease involves immune system disorders such
as production of autoantibodies, the loss of immune tol-
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erance and disorders of apoptosis [17]. Impaired immune
regulation occurs many years before the clinical onset of
SLE [18]. Swedish authors reported a significantly higher
risk of developing SLE in patients with AN and suggested
that the coexistence of these disorders was indirectly relat-
ed to the presence of brain-reactive autoantibodies. This
group of antibodies is responsible for the development of
SLE in patients with mental disorders (e.g. schizophre-
nia) and neuropsychiatric symptoms in patients with SLE
[19, 20]. Massive production of autoantibodies is found in
SLE patients. However, only a small percentage of them
is detected. Some of them may include antibodies against
neurotransmitters, e.g. neuropeptides associated with ap-
petite regulation or food intake. Immunological examina-
tion of patients with AN contributed to the detection of
autoantibodies against proteins involved in the regulation
of appetite, emotions, stress response and neuroticism
[a-melanocyte-stimulating hormone (a-MSH), adrenocor-
ticotropic hormone (ACTH), ghrelin, oxytocin]. Festissov
et al. reported that a significant group of patients with eat-
ing disorders had a-MSH and ACTH antibodies, which
are involved in the control of appetite. The presence of
those antibodies is considered to be a marker of immune
dysfunction in AN [19, 20]. Despite the fact that the crite-
ria for SLE do not include eating disorders, the symptoms
in our patient may suggest that AN is one of the possible
manifestations of neuropsychiatric SLE. The involvement
of the central nervous system is poorly understood.

The possibility of the occurrence of RP in both diseas-
es deserves attention. Although it is often found in system-
ic connective tissue diseases, its occurrence in AN is rarely
reported [21]. In our patient, RP had been observed much
earlier, before the diagnosis of SLE was made. Disorders
of the microcirculation in SLE are common and general-
ized. They affect the skin, cardiovascular system, brain,
lungs and glomerular vessels. A systematic review pub-
lished in 2018 indicates the usefulness of videocapillaros-
copy. This simple and non-invasive method is used for
the analysis of capillaries in SLE patients. Those authors
reported that the capillaroscopic pattern in SLE patients
was different from the pattern in healthy individuals and
correlated with disease activity. However, a typical capil-
laroscopic pattern for this disease has not been defined yet
[21]. The Reynold’s phenomenon (RP) observed in AN is
a result of an imbalance between peripheral vasoconstric-
tion and vasodilation due to the increased activity of the
sympathetic system in response to stress or emotions. It is
suggested that the capillaroscopic pattern in patients with
AN and RP is typical of connective tissue diseases [22]. It
is possible that the occurrence of RP could be a marker of
an increased risk of developing systemic connective tissue
diseases in patients with AN. Studies have confirmed that
the changes in capillaroscopy always correlate with anti-
SS-A antibody levels [21]. Our patient had a high level of
the antibodies during the observation period.

Central European Journal of Immunology 2021; 46(1)



Anorexia nervosa and juvenile lupus erythematosus in a 16-year-old female patient — common disease origin or random coincidence?

Toulany et al. observed that treatment of SLE resulted
in remission of AN in all 6 patients who simultaneous-
ly developed both diseases [13]. In our patient, several
months of glucocorticoid therapy resulted in the resolution
of AN symptoms and an improvement in the nutritional
status and satisfactory weight gain, which occurred im-
mediately after glucocorticoid therapy and treatment with
MMF. In addition, we observed a decrease in immune ac-
tivity and somatic symptoms of SLE. Improvement in the
social functioning of the patient was also noted.

Dysregulation of the immune response which is the
basis of chronic inflammation is the indication for per-
manent glucocorticoid therapy. It may result in adverse
effects such as osteoporosis, diabetes, cataracts and car-
diovascular complications [23, 24]. Psychiatric side ef-
fects (though rarely discussed) include sleep, mood and
behavioural disorders, and even the development of psy-
chosis. The severity of glucocorticoid toxicity is depen-
dent on the duration of the therapy and the drug dose. It is
also determined by genetic and epigenetic factors and the
distribution of glucocorticoid receptors in various tissues
[23]. In the case of SLE and AN, glucocorticoid-related
adverse effects may mimic or overlap mental disorders that
are the symptoms of these diseases. Currently, due to the
side effects, researchers focus on searching for alternative
treatment options that could be used during exacerbation
periods. Flynn et al. presented glucocorticoid-induced leu-
cine zipper (GILZ) which is induced by low concentrations
of glucocorticoids and produces anti-inflammatory effects
and regulates the function of the immune system. As a re-
sult, devastating metabolic adverse effects of glucocorti-
coid therapy could be avoided [25].

Recently, differences in the composition of the gut
microbiome have been observed between patients with
AN and age-matched controls. Morita et al. reported that
patients with AN had significantly higher counts of Clos-
tridium and lower counts of Streptococcus compared to
the control group [26]. In addition, Acres et al. hypothe-
sized that abnormal intestinal microflora in patients with
AN contributed to the development of cross-reacting auto-
antibodies that could impair appetite [27]. Impaired food
absorption in our patient had already been observed in the
first month of our patient’s life. Almost one-year hospital-
ization, antibiotic therapy and introduction of infant for-
mula (modified milk) after birth could have contributed to
the disturbance of the intestinal microflora. It is possible
that nutrition or hospitalization during infancy could have
contributed to the development of both disorders.

In retrospect, the analysis of the disease course sug-
gests that the symptoms of SLE were overlooked. Despite
the presence of (at least 2) flares, the patient did not meet
all the criteria for SLE and was treated for viral infections.
The solution was within reach. However, severe AN was
an obstacle to the final diagnosis.

Central European Journal of Immunology 2021; 46(1)

Summary

Being affected by one severe and chronic disease does
not preclude the coexistence of another disease of different
aetiology. However, such coexistence may suggest a com-
mon pathophysiology. Considering the latest genomic
research, adolescents with AN who experienced severe
emotional disturbances and neuroticism should be closely
monitored for an increased risk of autoimmune diseases.
Differential diagnosis should include the coexistence of
both disorders and neuropsychiatric SLE. Determination
of antineuronal antibodies in the cerebrospinal fluid which
are pathognomonic for neuropsychiatric SLE may be help-
ful in arriving at the final diagnosis.

In our case, immunosuppressive treatment resulted in
remission of both diseases, which indicates their common
origin. Our observations are consistent with a study by
Toulany et al., who observed improvement in all patients
with AN as a result of immunosuppressive treatment.
Advanced genetic techniques have facilitated the identi-
fication of loci on chromosome 12 common to different
autoimmune diseases, AN and other neuropsychiatric
disorders. This discovery explains the link between these
diseases.

The authors declare no conflict of interest.
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