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Abstract

Immune-mediated inflammatory diseases are a group of diseases characterized by generalized in-
flammation that results from immune dysregulation, especially involving the mechanisms of ac-
quired immunity. These diseases may be familial, showing that genetic factors play an important
role in their development. Additionally, the occurrence of one disease makes a patient prone to
other diseases. However, the coexistence of systemic lupus erythematosus (SLE) and psoriasis (Ps)
is very rare due to their distinct genetic determinants and mechanisms of pathogenesis. Treatment
is also challenging, as medications used to treat one condition exacerbate or even trigger the symp-
toms of the other. This paper presents the case of a Ps patient with a family history of autoimmune
diseases, who developed systemic lupus erythematosus during puberty, as well as a discussion on
the coexistence of SLE and Ps in developmental age based on available literature searching for
PubMed database and American College of Rheumatology and European League Against Rheuma-

tism abstracts particularly in this subject.
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Introduction

Both psoriasis (Ps) and systemic lupus erythema-
tosus (SLE) belong to a group of immune-mediated
inflammatory diseases (IMIDs), but their coexistence is
very rare [1, 2]. This may stem from their distinct genetic
determinants and pathogenesis. The pathogenesis of
these autoimmune diseases involves the activation of dif-
ferent T cell subtypes: mainly Thl cells in the case of Ps,
while SLE is caused by Th2 cell activation. Therefore, cases
of patients previously diagnosed with Ps who develop SLE
with no association with drugs used as part of treatment
are incidental [3-5]. There are reports of cases in which

patients develop lupus as a result of treatment for Ps,
primarily using biologics [6-8].

Objective and methods

The objective of this article was to present the clini-
cal problem of Ps and SLE coexistence.

Methods: case study presentation as a basis for
discussion, literature search of PubMed database and
American College of Rheumatology (ACR) and European
League Against Rheumatism (EULAR) abstracts particu-
larly in the subject of coexistence of SLE and Ps in devel-
opmental age using the combination of words “systemic
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lupus erythematosus” and “psoriasis”, “children”, “pe-
diatric population”; discussion of the problem based on
the clinical case and cited articles.

Results
Case presentation

A 14-year-old female patient with a history of mild Ps
was referred to hospital with anemia. On admission, the
girl complained of joint pain and morning stiffness last-
ing up to 30 minutes; no swollen joints were observed.
A butterfly shaped, pale-pink rash had been present for
several days on the patient’s cheeks and nasal bridge.
The patient suffered from recurrent, painless oral ulcers.

The girl was delivered at 32 weeks gestation, in the
second childbirth, of her mother’s 7t pregnancy. She de-
veloped Ps at age 3. Skin lesions were present on the
scalp, behind the ears, and on the elbows and hands.
The use of topical preparations recommended by the
dermatologist yielded good results and no systemic
drugs were required.

There is a family history of thyroiditis and recurrent
fetal loss in the child’s mother. According to the moth-
er, the reasons for five miscarriages, at 12 to 25 weeks
gestation, have not been established. The maternal
grandmother has systemic lupus erythematosus, and
the paternal grandmother had sclerosis multiplex (SM).
The patient’s older sister was diagnosed with a demye-
linating disease.

On admission, the patient was in overall fairly good
condition, weak, apathetic. Physical examination re-
vealed a pale-pink, flat rash on the cheeks and nasal
bridge, yellowish sclera and slight muscle weakness.
Subcutaneous tissue was excessively developed, and
the girl was overweight.

Laboratory tests revealed megaloblastic hemolytic
anemia with positive Coombs test results and the
presence of cold IgM and warm IgG autoantibodies of
unknown specificity as well as complement C3d on red
blood cells and in serum. Immunoglobulin M and ferritin
levels were high and the levels of complement compo-
nents C3cand C4 were very low. Titers of antinuclear anti-
bodies (ANA), anticardiolipin IgM antibodies (ACA-IgM)
and anti-B-2-glycoprotein 11gM (ap-2-GP I-IgM) antibod-
ies were high. Lupus anticoagulant (LA) was present.

Inflammatory marker levels as well as leukocyte
and platelet counts were normal. No abnormalities
were found in coagulation factors, the activity of liver
and muscle enzymes, kidney function, immunoglobulin
A and G levels, general urine test results and the 24-hour
urine protein test results.

The patient tested negative for HLA-B27 and HLA-
Cwé antigens, anti-thyroid peroxidase antibodies (TPO),

antithyroglobulin antibodies (TgAb), tTG IgA and rheu-
matoid factor (RF). Infections such as HBV, HCV, HIV, EBV
and Borrelia were excluded.

The results of magnetic resonance imaging (MRI) of
the head, electromyography (EMG), nailfold capillaros-
copy, echocardiography and electrocardiography were in
the normal range. The chest radiograph as well as ul-
trasound imaging of the abdomen, thyroid and tender
joints displayed no abnormalities.

The results of tests performed as part of specialist
consultations with the neurologist and ophthalmologist
revealed no abnormalities. The patient met the 2012 SLICC
criteria for SLE classification validated for children [4].

Initially, treatment with hydroxychloroguine (HQ)
and acetylsalicylic acid (ASA) was recommended. Glu-
cocorticosteroid (GCS) therapy was considered, but due
to the child’s good condition and extended period (at
least several weeks) of mild anemia, treatment was not
intensified. The patient was feeling well after treatment
was initiated and the results of follow-up tests indicated
that the blood count was gradually returning to normal
levels.

After three months, follow-up was carried out. The
patient reported sporadic joint pain. Skin and mucosal
symptoms of SLE and oral ulcers decreased or appeared
occasionally. However, the malar rash persisted. Psori-
atic skin changes became more frequent, but were mild
and topical treatment was sufficient. Laboratory testing
did not reveal anemia, but the Coombs test remained
positive and cold IgM and warm IgG autoantibodies as
well as complement C3d were still present. Complement
component C3c and ferritin levels returned to the nor-
mal range, while complement component C4 remained
very low, serum IgM and LA levels were high, and ANA
remained in a significantly elevated titer. There were no
other abnormalities in blood tests. The clinical symp-
toms and laboratory test results suggested SLE. Treat-
ment was maintained due to the patient’s good clinical
condition and improved test results, despite periodic
exacerbations in psoriatic lesions.

After one year, the blood count was normal, comple-
ment component C4 levels remained low and the titers
of ANA, LA, serum af-2-GP I-IgM antibodies and ACA IgM
antibodies remained high. The results of the remaining
follow-up tests were in the normal range. The relevant
results from baseline to one year of treatment are pre-
sented in Table I.

Discussion

There are differences in the worldwide prevalence of
autoimmune diseases such as SLE and Ps. The preva-
lence of SLE varies with gender, age and ethnicity and
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Table I. Laboratory test results

immunofluorescence on HEp-2 cells
(pattern, titer)

nuclear membrane 1: 3200
nuclear dots 1: 3200
mitochondrial 1: 3200

Parameter Baseline After 3 months After one year
Erythrocytes (x10'2/1) 2.8 4.4 4.8
(3.5-5.0)

Hemoglobin (g/dl) 9.9 13.9 15.5
(11.2-15.2)

Hematocrit (%) 28.4 40.7 44.4
(33.0-43.5)

Reticulocytes (%) 7.19 1.78 -
(0.6-2.6)

Total bilirubin (mg/dl) 1.6 0.63 0.4
(< 1.00)

LDH-I (U/1) 311 157 170
(< 279)

Ferritin (ng/ml) 200.13 4333 32.64
(13.00-68.00)

Complement C4 (mg/dl) <06 <0.6 <0.6
(10.0-40.0)

Complement C3c (mg/dl) <30 79.1 85.1
(77-125)

Immunoglobulin M (mg/dl) 910 616 531
(15-188)

ANA speckled and homogeneous 1: 3200 - speckled 1: 1000

homogeneous 1: 320
nuclear membrane 1: 1000
nuclear dots 1: 320
mitochondrial 1: 3200

ENA
(immunoblot)

anti-nucleosome Ab +
anti-histone Ab+++
anti-AMA-M2 Ab +

anti-Sm (+)
anti-Pm-Scl +

Anticardiolipin antibodies (U/ml) IgM > 120 - > 120
(> 12 positive) gG 7.4 - -
Anti-B-2-glycoprotein | antibodies IlgM > 200 - IgM > 200
(U/ml) (> 20 positive) lgG 8.15 - -

ranges from 2 to 660 per 100,000 [3]. Juvenile SLE is rare,
with a prevalence of 3.3-8.8 per 100,000 children. It of-
ten follows a more aggressive course than adult-onset
SLE, with relapse and remission episodes during puberty
leading to greater morbidity and mortality [4].

The prevalence of Ps in the global adult population
ranges from 0.51 to 11.43%, and from O to 1.3% in chil-
dren [5]. One-third of Ps cases begin during childhood,
with the same clinical subtypes as in adults, but the
lesions may have a different distribution and morphol-
ogy. In juvenile Ps, precipitating factors, including infec-
tions, medications and stress, are more common than in
adult-onset disease [9].

In 2002, the concept of IMIDs emerged. The etiolo-
gy of these diseases has not been fully understood; the
clinical manifestations clearly vary but patients respond
to drugs that affect the immune system. This pattern
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was especially apparent during anti-TNFa treatment
[1, 10, 11] and led to the conclusion that IMIDs share
common pathogenic mechanisms.

Pathogenesis consists in generalized inflammation
caused by immune dysfunction. An abnormal response
to one’s own antigens leads to the activation of auto-
reactive T lymphocytes, B lymphocytes, the production
of inflammatory cytokines and specific autoantibodies,
without any ongoing infection or other apparent reason
[1, 10-13].

It is believed that the inflammatory cascade is ini-
tiated with the activation of CD4+ T cells, generating the
production of several inflammatory cytokines, including
TNF-o, which later activate CD8+ T cells, B cells and other
effector cells. Activated B cells produce autoantibodies,
but also activate T cells to synthesize cytokines and other
signaling proteins [10, 13].
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The prevalence of IMIDs is estimated at about 5%
of the general population, with most patients between
the ages of 20 and 50. IMIDs include many diseases that
affect systems as well as individual organs [1]. Table Il
shows the most common and significant IMIDs that co-
exist with rheumatic diseases [1].

Autoimmune diseases are familial, which proves that
genetic factors play an important role in their develop-
ment [1, 2, 10]. Moreover, patients with one autoimmune
disease show a predisposition fovr the development of
other autoimmune diseases. For example, psoriatic ar-
thritis (PsA), inflammatory bowel disease (IBD), type 1
diabetes and uveitis are more common in Ps patients
[14-16].

Psoriasis in particular may be accompanied by ar-
thritis, IBD and autoimmune uveitis, which lead to the
development of spondyloarthropathies, mainly PsA. In
children, many IMIDs take the form of juvenile idiopath-
ic arthritis (JIA), often accompanied by uveitis or IBD
[10-12, 16].

An analysis of Danish records revealed that Ps pa-
tients had at least one additional autoimmune disease
significantly more frequently and moreover, children
with Ps were at a much higher risk of developing mul-
tiple autoimmune diseases which was not observed in
adults. In comparison with the control group, PsA, auto-
immune thyroiditis and IBD were noticeably more fre-
quent in children with Ps, while a significant increase in
type 1 diabetes or celiac disease was not observed [17].

The familial occurrence of IMIDs stems not only from
a common genetic predisposition but possibly also from
the mutual mother—infant interactions in the perinatal
period. The mother’s autoantibodies, immune complex-
es and inflammatory mediators that enter fetal circula-
tion may program the child’s immune system, impairing
its functioning in the future. This mechanism may ex-
plain the increased risk of autoimmune disease develop-
ment in the child of a mother with SLE [18].

Canadian researchers who investigated children
born in 1989-2009 to mothers with SLE (n = 719) found
that they were at a greater risk of autoimmune disease,
more often non-rheumatic than rheumatic, than chil-
dren in the control group. Crohn’s disease, type 1 diabe-
tes and Ps were the most prevalent. The prevalence of
rheumatic IMIDs was comparable in both groups. The
authors cite other studies in which the children of moth-
ers with SLE most commonly developed IBD and autoim-
mune thyroiditis, while the children of mothers with SLE
and anti-Lo and/or anti-Ra antibodies had the highest
risk of developing JIA and non-rheumatic autoimmune
diseases, such as autoimmune thyroiditis, Ps, iritis and
type 1 diabetes. At the same time, it is worth noting that
autoimmune diseases in children born to mothers with

SLE are rare and the vast majority of offspring are free
from any autoimmune diseases [18].

The coexistence of Ps and SLE is very rare and there
are relatively few reports of such patients in the litera-
ture [19]. Most papers analyze individual cases or small
groups of patients and cross-sectional studies are lack-
ing. As one might expect, since SLE is more prevalent in
women, the coexistence of Ps and SLE affects women
more often as well [19, 20].

Table Il. Immune-mediated inflammatory diseases [acc. 1]

Immune-mediated inflammatory diseases (IMIDs)

Autoimmune rheumatic diseases

Rheumatoid arthritis (RA)

Juvenile idiopathic arthritis (JIA)

Spondyloarthropathies

Ankylosing spondylitis

Psoriatic arthritis

Arthropathies coexisting with inflammatory bowel
disease

Enthesitis-related arthritis (ERA)

Systemic connective tissue diseases

Systemic lupus erythematosus (SLE)

Sjogren’s syndrome

Poly- and dermatomyositis

Systemic vasculitis (SV)

Systemic sclerosis

Metabolic and endocrine syndromes

Type 1 diabetes

Inflammatory bowel disease (IBD)

Autoimmune thyroiditis

Skin diseases

Psoriasis (Ps)

Hidradenitis suppurativa

Vitiligo

Alopecia areata

Nervous system diseases

Myasthenia gravis

Sclerosis multiplex (SM)

Neuromyelitis optica (Devic’s syndrome) (NMO)

Eye diseases

Autoimmune uveitis

Glaucoma

Others

Idiopathic thrombocytopenia

Sarcoidosis

Reumatologia 2020; 58/1
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According to observations of large groups of patients
with autoimmune diseases, lupus occurs in 0.69% of Ps
patients, while Ps occurs in 1.1% of patients who had
previously been diagnosed with lupus, which is rarer
than in the general population [6, 19, 21].

In 2013, Shadakshari et al. [22] presented the re-
sults of research on 455 SLE patients, showing that 5.1%
(n = 23) had Ps and most of these (n = 20, 4.5%) had PsA.
The authors concluded that the prevalence of PsA, not
Ps, is increased in patients with SLE. A study conducted
in Canada yielded similar results, whereby 3.46% of SLE
patients (n = 832) were additionally diagnosed with Ps
[2]. However, these studies involved adult patients.

One of the first reports of cases of coexistent Ps and
SLE was published in 1936 [23]. Few such cases have been
published so far and it cannot be clearly determined
which of these diseases occurs earlier. It is also worth
mentioning that skin lesions occur in both of these auto-
immune diseases and it is conceivable that in a certain
percentage of cases, the initial diagnosis is incorrect.

There are both HLA and other genes that predispose
to the development of SLE. Lupus erythematosus sus-
ceptibility is associated with HLA class Il gene polymor-
phisms, namely HLA-DRBI, -DR3, -DR4, -DR9, -DR11 and
-DR15 [24, 25]. Other risk factors for SLE include polymor-
phisms of genes responsible for DNA degradation (TREX,
DNase 1), type | interferon activation by Toll-like recep-
tors (IRF5/7, STAT4, TLR7/8, IRAK1, ACPS, SPP1), signal-
ing by T lymphocytes (PTPN22, TNFSF4), B lymphocytes
(BLK, BANK1) or genes that trigger intracellular signaling
pathways (TNFAIP3, TNIP1, PRKCB). In individuals with
a genetic predisposition, environmental factors activate
autoimmune reactions and lead to the development of
inflammation [24, 26, 27].

The clinical symptoms of SLE are associated with
the presence of pathogenic autoantibodies. These are
produced as a result of polyclonal B cell activation by
autoantigens, and activation by active Th2 cells and the
IL-6 and IL-10 that these produce [6, 28].

The genes that predispose to the development of
Ps include HLA-B27, HLA-Cw6, HLA-DR7 and HLA-DRB1
[15, 29-32], as well as polymorphisms of many non-HLA
genes, such as PSORS 3 on chromosome 4q or the 4g27,
16412 and 1p13 loci, as well as the 5g31 locus, which is
associated with Ps, RA, asthma and atopic dermatitis
[30]. Epigenetic mechanisms, DNA hypermethylation,
histone H4 hypoacetylation and abnormal microRNA
expression lead to T cell hyperactivation. Thl and Th17
activation and the effects of IFN-y, IL-2, IL-12, IL-17 and
IL-23 produced by these cells play a crucial role in the
pathogenesis of Ps [6, 13, 20, 29, 32]. The function of reg-
ulatory T cells (Tregs), which are responsible for destroy-
ing autoreactive lymphocytes, is also compromised [29].
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Despite the discrepancies, both disease entities do
share some features. In terms of genetic predisposition,
these include the above-mentioned HLA-DRB1 and the
polymorphisms of several loci outside of the major histo-
compatibility complex, such as 16q12, 1p13 and 4q27
[30], especially in the Chinese population, s8016947 and
rs4649203 [6].

In terms of the development of inflammation, B lym-
phocytes and Th2 lymphocytes play a major role in SLE,
while in Ps these are predominantly Thl lymphocytes.
What is common for both disease entities is only the
increased number of Thl7 lymphocytes and increased
serum IL-7 and IL-23 levels [20].

In an analysis of the clinical picture, Shadakshari
etal.[22] note that the occurrence of a malar rash, photo-
sensitivity and arthritis was increased while antiphos-
pholipid antibodies were less common in SLE patients
with coexisting Ps and PsA. The authors found no sig-
nificant link between Ps or PsA and seizures, psychosis,
oral ulcers, serositis, proteinuria, anemia, leukopenia,
thrombocytopenia, hemolytic anemia, the presence of
anti-Sm or anti-DNA antibodies [22].

Tselios et al. [2] report that in SLE patients with Ps, low
complement levels and/or increased anti-dsDNA antibody
levels were observed less frequently, and ACPA were most-
ly absent (present in 0% of SLE patients with Ps and 6.1%
of SLE patients without Ps). Antiphospholipid antibodies,
rheumatoid factor (RF) and other anti-ENA antibodies did
not differ significantly between the two groups [2].

The similarities and differences between the two dis-
eases are presented in Table Ill.

The choice of treatment in patients with coexistent SLE
and Ps is challenging. One of the main treatment meth-
ods for Ps, UV radiation, may induce and/or exacerbate
not only skin lesions but also the course of SLE [33]. This is
more common in patients with previously reported photo-
sensitivity [21]. Tests that would be useful to determine
patients at risk include ANA, anti-dsDNA, anti-Ro and skin
biopsy for direct immunofluorescence [19, 20].

In turn, antimalarial drugs, which are fundamental in
SLE treatment, may induce or exacerbate psoriatic skin le-
sions [6—8] or even be linked to the induction of Ps [34]. The
treatment of severe cases of Ps with anti-TNF-a. is associ-
ated with the risk of drug-induced lupus (diSLE) [7, 35, 36].

However, the development of SLE as a result of
treatment with TNF-a inhibitors is relatively rare —
0.19-0.22% for infliximab, 0.18% for etanercept and
0.10% for adalimumab —and the autoantibodies induced
are typically IgM and are not pathogenic [40]. Varada
et al. [37] analyzed 96 patients with Ps and DLE, SCLE or
SLE (including 85 with SLE). Among 20 patients receiving
TNF-a inhibitors, one case of lupus exacerbation was
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observed (5%), which represents an exacerbation rate
of 0.92% per patient per year of TNF inhibitor use [37].

It should be borne in mind that GCS used in the
treatment of SLE may exacerbate Ps and cause a pustu-
lar form of this disease that otherwise mainly affects the
skin [6, 8, 35]. Methotrexate (MTX) may be a good thera-
peutic option as it is recommended for both skin lesions
and arthritis in Ps and skin and/or joint involvement in
the course of SLE [35].

The case that we present here, together with the
family medical history, is an interesting example con-
firming the familial occurrence of IMIDs and their po-
tential coexistence. In Ps patients, drug-induced lupus
is a possible complication, but the patient whose case
is presented here did not take systemic drugs that could

cause such complications. Tselios et al. [2] made similar
observations in a group of 63 adult Canadian patients
with Ps and SLE. The authors concluded that Ps had no
impact on SLE activity and topical treatment of Ps was
sufficient in the majority of patients.

In the present case, despite the potential risk of Ps
exacerbation, an antimalarial drug was initially used,
and the principles of treatment were also discussed
with the patient and her parents, including the reduc-
tion of exposure to UV radiation.

In many cases, hemolytic anemia requires the use
of GCS, but according to the literature, the use of GCS
in combination with HQ carries a high risk of severe Ps
exacerbation [6, 8, 35]. The condition of the patient in
question improved during the initial treatment. There-

Table Ill. Comparison of main features of psoriasis and systemic lupus erythematosus

Psoriasis

Skin lesions

Lupus erythematosus

Red plaques of skin that flake or develop scales

skin that itch, crack, or bleed
Shiny, red lesions in folds of skin

The appearance of thick, white patches of skin called plaques
on the elbows, knees, and other areas of the body, patches of

Small red dots on the trunk, in the case of guttate psoriasis

A butterfly-shaped rash on the face

Joint pain

Body rashes, particularly after sun exposure
Fingers or toes turning blue or white on exposure
to the cold

uv

UV radiation —improves and inhibits lesions

UV photosensitivity — UV exposure worsening course
of the disease

Genetic predisposition

HLA-B27, HLA-Cw6, HLA-DR7 and HLA-DRB1

HLA-DRBI, -DR3, -DR4, -DR9, -DR11 and -DR15

Musculoskeletal symptoms

Arthralgia
Arthritis (if psoriatic arthritis develops)

Arthralgia, myalgia
Jaccoud’s arthropathy, nonerosive arthritis

General symptoms

Not occur

Fever, malaise, fatigue, weight loss

Laboratory tests

Usually normal

Hemolytic anemia, Coombs positivity, thrombocytopenia,
leucopenia, lymphopenia, increased ESR, low complement
(3, C4, CH50, abnormal titer of ANA, antibody anti-dsDNA,
anti-Sm, positive test results for anti-phospholipid antibody

Skin histopathology

Epidermal acanthosis, hyperkeratosis and parakeratosis
(cell nuclei present) in the cornified layer. In the dermis,
dilated and contorted blood vessels reach into the tips of
the dermal papillae. An inflammatory infiltrate containing
T-lymphocytes, macrophages, mast cells, and neutrophilic
granulocytes within the dermis and epidermis [28]

Mild hyperkeratosis, atrophy of epidermis with effaced
of ridge pattern, sometimes parakeratosis. Hair follicles
are often unaffected or slight keratin plugging. In dermis
lymphocytic exocytosis may be conspicuous and satellite
cell necrosis. The inflammatory cell infiltrate is mild,
superficially and perivascular located [29]

Skin immunofluorescence

Not characteristic

Deposition of immunoglobulins (IgG, IgM, IgA) and
complement components in the skin, demonstrable as

a linear band at the basement membrane zone by direct
immunofluorescence (lupus band test, LBT) [29]

Reumatologia 2020; 58/1
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fore, and taking into consideration the short duration
of hemolytic anemia, GCS were not administered at
this stage of the disease. As a result of the implement-
ed treatment regimen, the patient’s condition was as-
sessed as good and follow-up tests showed a gradual re-
turn to normal blood count values and other parameters
associated with hemolytic anemia.

In the present case, the decision regarding treat-
ment resulted from the inclusion of both coexisting au-
toimmune diseases.

Varada et al. [37] showed that in the case of Ps and
SLE coexistence and the need for aggressive Ps treat-
ment with TNF-a inhibitors, SLE flare was rare. The au-
thors also suggested that treatment with biologics with
other mechanisms of action, such as ustekinumab or
abatacept, may be a good treatment option for patients
with Ps and SLE. These observations involved adult pa-
tients only.

In the patient described SLE activity was decreased
in both clinical and immunological terms. Psoriatic skin
lesions did not exacerbate and treatment was only topi-
cal. The patient will continue to be monitored by a rheu-
matologist and dermatologist — such cooperation is of
particular importance in cases where treatment may
have a negative impact on the coexisting disease. Also,
the assessment of skin changes by a dermatologist in
the case of their exacerbation is very useful and may
have a significant impact on the treatment of both auto-
immune diseases.

Conclusions

In this paper based on a case report we discuss the
rare but relevant issue of Ps and SLE as comorbidities.
The reviewed literature on this topic most often pres-
ents studies or case reports concerning adult patients,
while children in this clinical situation have not been
well described. Cross-sectional studies focus mainly on
Ps and IMIDs other than SLE [17], and the available pub-
lications concerning Ps with SLE involve smaller groups
of patients, so case reports can be a valuable source for
comparative analyses and knowledge sharing.

The authors declare no conflict of interest.
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