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ABSTRACT

Aicardi-Goutiéres syndrome (AGS) is a rare neuroinflammatory disorder characterized by severe neurological problems and
potential overlap with autoimmune disorders. While profound intellectual disability is typically associated with AGS, there
have been exceptional cases where individuals exhibit extraordinary talents amidst their neurological impairments. We present
a unique and compelling case of a patient diagnosed with AGS who demonstrates remarkable artistic abilities. Despite profound
cognitive impairment, the patient exhibits exceptional talent in painting and visualizing objects with extraordinary precision and
attention to detail. Unlike most AGS patients, this individual exhibited fewer neurological symptoms and less severe neurodevel-
opmental impairments. Instead, our patient presented with prominent symptoms of immunodeficiency and exacerbated immune
responses. Genetic analysis revealed a specific gene mutation as the underlying cause, contributing to this distinct clinical pres-
entation. Detailed clinical assessments, including neurological evaluations, cognitive testing, and genetic study, were conducted
to confirm the diagnosis of AGS and explore the extent of the patient's artistic abilities. This remarkable case of a patient with
Aicardi-Goutieres syndrome (AGS) challenges our understanding of the cognitive abilities within the syndrome. Despite pro-
found cognitive impairment, the patient exhibits exceptional artistic talents, highlighting the presence of unconventional skills
amidst neurological impairments. The coexistence of immunodeficiency and exacerbated immune responses in this case further
underscores the heterogeneity of AGS and its potential overlap with autoimmune disorders. By documenting and sharing this
unique case, we contribute to a deeper understanding of AGS and inspire further research into the interplay between neurode-
velopmental disorders and artistic expression. Recognizing and nurturing unconventional talents in individuals with AGS can
inform personalized approaches to management and support, leading to improved quality of life and a broader appreciation of
the diverse cognitive profiles within this syndrome. Future studies investigating the genetic basis of AGS are crucial for accurate
diagnosis, personalized management, and advancing therapeutic interventions.

1 | Introduction autoimmune disorders [1]. Although most individuals with AGS

exhibit profound intellectual disability, it is intriguing to encoun-
Aicardi-Goutiéres syndrome (AGS) is a rare and complex neu- ter exceptional abilities amidst such challenges [2, 3]. In this case
roinflammatory disorder characterized by severe neurologi- report, we present a remarkable and rare instance of AGS, where

cal problems, skin manifestations, and potential overlap with our patient demonstrates an extraordinary talent in painting and
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Summary

« This case of Aicardi-Goutiéres syndrome (AGS) illus-
trates the remarkable potential for artistic expression
in patients typically affected by profound cognitive
impairments.

 Despite severe neurological challenges, the patient
demonstrates exceptional artistic abilities, challeng-
ing conventional understandings of cognitive capabil-
ities in AGS.

visualizing objects with extraordinary precision and attention to
detail (Figure 1). AGS is typically associated with a progressive
and debilitating course, leading to significant neurodevelop-
mental regression and lifelong disabilities [3]. Common clinical
features include intermittent fever, skin manifestations such as
chilblains and ulcers, muscular abnormalities, and elevated levels
of interferon-alpha in the cerebrospinal fluid [1, 4]. However, the
presence of exceptional talents within the context of AGS presents
a unique opportunity to explore the multifaceted nature of cogni-
tive abilities in this syndrome [3]. This case report aims to shed
light on the clinical manifestations of AGS while emphasizing the
exceptional artistic talent observed in our patient. By document-
ing and sharing this remarkable ability, we seek to contribute

FIGURE1 | Extraordinary talent in painting.

to a deeper understanding of the cognitive heterogeneity within
AGS and inspire further research in this domain. Furthermore,
this case underscores the importance of considering AGS in indi-
viduals presenting with the described clinical features and high-
lights the need for comprehensive evaluation, multidisciplinary
approaches, and ongoing research to optimize management and
support for affected individuals. This report serves as a reminder
of the potential for hidden talents and strengths, even in the face
of significant neurological challenges, and underscores the impor-
tance of embracing the unique abilities of individuals with AGS for
a more comprehensive understanding of this rare syndrome.

2 | Case Report
2.1 | Case History and Examination

The male child was born in 2012 from a consanguineous mar-
riage via caesarean section at term, with a birth weight of 3150 g.
His current weight is 25kg, and his height is 123cm. At birth,
his head circumference was 35cm, which increased to the 50th
percentile during the first 6months (39.5cm at 3months and
40.5cm at 4months). The child exhibited delayed developmen-
tal milestones, including delays in walking and speech, neces-
sitating assistance and occupational therapy for independent
mobility by 1year of age. Additionally, no family members have
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demonstrated any inflammatory phenotype, and no positive
points in the family history regarding similar conditions. The
initial presenting symptom at birth was abnormal eye move-
ments and strabismus, which required surgical intervention
on both eyes at 4years of age. At 3months old, the patient ex-
perienced encephalopathy following treatment with ketotifen,
with a possibility of an allergic cough as the underlying cause,
resulting in a 20-day period of decreased consciousness. This
was accompanied by muscle weakness and hypotonia, further
complicating his clinical picture. Around 8 months of age, gen-
eralized skin lesions began to appear, initially presenting as
vesicular and pustular eruptions predominantly affecting the
palms and soles. Over time, these skin lesions progressed to in-
volve the entire body (Figure 2).

2.2 | Treatment, Outcome, and Follow-Up

Multiple consultations with dermatologists eventually led to a
diagnosis of erythema multiforme based on biopsies taken from
the lesions. As a result, the patient was subsequently referred to
a rheumatologist and immunologist for further evaluation. As
the patient grew older, recurrent and intermittent fevers with
an irregular pattern became prominent. Remarkably, these fe-
vers were not associated with any evident infections or systemic
symptoms. The fevers were predominantly nocturnal and coin-
cided with the occurrence of severe skin rashes, initially pre-
senting as erythema and subsequently progressing to ulceration,
particularly affecting the ears. Alongside these fever episodes,
the patient developed symmetrical joint ulcers in the hands,
feet, elbows, knees, and shoulders. Joint warmth, nodules on
the hands and feet, and fingertip desquamation associated with
erythema were also observed, with symptoms worsening upon
exposure to both cold and heat. Fatigue, weakness, and loss of
appetite further contributed to the patient's clinical presentation.

In this case report, we present the results of liver and kidney
enzyme tests and thyroid function evaluation in anormal lev-
els, indicating no abnormalities or dysfunction in these organs.
Around the age of 4, when he started kindergarten, his draw-
ing skills became noticeable compared to his peers. As he grew
older, this skill gradually improved, revealing an extraordinary
talent for drawing and visualizing objects with remarkable pre-
cision and attention to detail, despite the absence of any prior
history of drawing ability in his family. Additionally, the child's
facial appearance, intelligence, and educational development
were reported as normal without any apparent concerns. Due to
the resemblance of the observed symptoms to periodic fever syn-
dromes, including myalgia, skin rashes, oral ulcers, and growth
impairment, investigations were conducted for conditions such
as familial Mediterranean fever (FMF), TNF receptor-associated
periodic syndrome (TRAPS), and hyperimmunoglobulinemia
D syndrome (HIDS). However, these conditions were ruled out
through comprehensive evaluations.

Consequently, a comprehensive treatment plan was initiated to
manage the systemic inflammatory features. Treatment began
at age 6years with pulse corticosteroids (intravenous methyl-
prednisolone 30 mg/kg/day) administered over 3 days to control
acute inflammation and fever episodes. This was followed by
oral corticosteroids at a dose of 2 mg/kg/day, which was tapered
over 8weeks based on symptom improvement and tolerance.
Concurrently, anakinra (an interleukin-1 receptor antagonist)
was introduced at 1mg/kg/day, subcutaneous, and continued
for 3months to target persistent inflammation, alongside non-
steroidal anti-inflammatory drugs (NSAIDs) administered
as needed for joint pain and fever over an initial period of
12months. This regimen aimed to mitigate the inflammatory
cascade, stabilize bone health, and alleviate cutaneous and ar-
ticular symptoms. Follow-up assessments at 3-month intervals
revealed reduced fever frequency and relative improvement in

FIGURE2 | The skin manifestations in our patient.
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rash severity, though long-term outcomes remain under evalu-
ation. Anakinra was selected as the initial treatment due to its
efficacy in targeting interleukin-1 (IL-1), a key mediator in the
inflammatory pathways relevant to the patient's symptoms. At
the time of treatment, JAK inhibitors were not available in our
country. Additionally, we have elaborated on the reasons for the
discontinuation of anakinra, emphasizing the significant cost
and financial constraints faced by the family, and highlighted
the importance of considering this context when evaluating the
subsequent clinical outcomes.

Ultimately, genetic testing revealed a homozygous pathogenic
mutation in the Aicardi-Goutiéres syndrome gene. Based on the
American College of Medical Genetics and Genomics (ACMG)
classification, the c.411_421 variant in the TREX1 gene is
pathogenic, conclusively confirming the diagnosis of Aicardi-
Goutiéres Syndrome 1 (Table 1). IFN and ISG expression levels,
which could further elucidate the inflammatory mechanisms in
AGSI, were not available in our country, representing a limita-
tion of the current study. We emphasize that while these expres-
sion levels could provide valuable insights into the underlying
pathophysiology, the absence of this data does not detract from
the overall findings, including the confirmed TREX1 mutation
and the patient's clinical profile. We suggest that future research
should aim to include such measurements to further elucidate
the relationship between the TREX1 gene mutation and the ob-
served clinical features, potentially enhancing our understand-
ing of AGS1's inflammatory and phenotypic variability.

In the follow-up period after initiating treatment, on low-dose
corticosteroid therapy the patient experienced a gradual reduc-
tion in fever episodes, which eventually resolved completely.
The skin rashes showed relative improvement over time. Joint
pain and inflammation were effectively managed and brought
under control. He goes to a regular school and gets acceptable
grades in his classes, but he needs help with daily tasks and is
not completely independent. Approximately 2years ago, our
case was diagnosed with severe osteoporosis, characterized by
significantly low bone mineral density (BMD), with a z-score of
—3.5 identified in a bone density test. The diagnosis was con-
firmed through dual-energy X-ray absorptiometry (DEXA)
scans, which provided quantitative measurements of BMD. This
condition has since been managed with ongoing treatment and
regular follow-up care.

3 | Discussion
The case we presented involves a pathogenic variant in the

TREX1 gene, which is associated with Aicardi-Goutieres
syndrome 1 (AGS1). Mutations in TREX1 gene are present in

TABLE1 | The result of whole exome sequencing of the patient.

approximately 22% of patients [2]. AGS is a rare neuroinflam-
matory disorder characterized by severe neurological problems,
skin lesions, and elevated levels of interferon-alpha in the ce-
rebrospinal fluid [4, 5]. The prevalence of AGS is estimated at
more than 4000 worldwide [2]. The neurological damage caused
by AGS often leads to profound intellectual disability, spasticity,
dystonia, and hypotonia [2]. The clinical features of AGS that
we described in our case aligns with these features, such as skin
lesions, oral ulcers, muscle abnormalities, spasticity, dystonia
and also hypotonia. AGS is known to have a progressive and de-
bilitating nature, with many affected individuals not surviving
past childhood [6]. However, it is important to note that some in-
dividuals with milder neurological problems or later-onset AGS
can live into adulthood [3, 6]. Mortality in childhood ranges
from 13% to 35% [6]. Our patient's case deviates from the typical
presentation of AGS. Unlike most AGS patients, this individual
exhibited fewer neurological symptoms and less severe neuro-
developmental impairments. Instead, our patient presented with
prominent symptoms of immunodeficiency and exacerbated
immune responses. Genetic analysis revealed a specific gene
mutation as the underlying cause, contributing to this distinct
clinical presentation. We should mention that some individuals
with AGS exhibit features similar to autoimmune disorders, in-
cluding systemic lupus erythematosus (SLE) [4]. This overlap in
symptoms suggests that there may be shared underlying mech-
anisms between AGS and autoimmune disorders [4, 6]. One
specific feature mentioned is the presence of chilblains, which
are painful, itchy skin lesions that occur due to inflammation
of small blood vessels. Chilblains can be seen in both AGS and
SLE [4, 6]. It should be noted that our patient was evaluated for
SLE and the results were negative. The encephalopathic phase of
AGS causes severe and permanent neurological damage, often
resulting in leukodystrophy, which is the loss of white matter in
the brain [3]. The presence of calcium deposits (calcifications)
in the brain is another characteristic finding in AGS [6]. These
neurological abnormalities contribute to the profound intellec-
tual disability, muscle stiffness (spasticity), involuntary muscle
contractions (dystonia), and weak muscle tone (hypotonia) ob-
served in individuals with AGS [1, 6]; as in our patient, there
were features such as spasticity, dystonia, hypotonia, though no
any leukodystrophy and classification due to normal brain MRI.
That is indeed a remarkable and interesting observation about
our patient. While most individuals with Aicardi-Goutieres
Syndrome (AGS) experience profound intellectual disability, the
manifestation and severity of cognitive abilities can vary signifi-
cantly among affected individuals [2, 3]. In some cases, individ-
uals with AGS exhibit specific talents or strengths in certain
domains despite their broader cognitive impairments [5]. These
exceptional abilities, often termed “islands of skills” or “splin-
ter skills,” have been documented in the, literature [5, 7]. Our
patient’s remarkable artistic talent—characterized by an ability

Gene Position/variant Zygosity Disease (OMIM) Inheritance Classification
TREX1 Chr3:48508492 Homozygous Aicardi-Goutiéres Autosomal recessive/ Pathogenic
TCTGGATGGTGC>T syndrome 1, autosomal dominant
NM_007248: exon2 dominant and
C.411_421del recessive (225750)
P. Aspl38LeufsTer4
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to paint and visualize objects with striking precision and atten-
tion to detail—may represent one such example. Although this
talent is not a direct consequence of the TREX1 gene mutation,
it could be associated with the preservation or enhancement of
specific cognitive functions in brain regions unaffected by the
mutation's pathology [5]. The medical literature has noted the
presence of unique talents in individuals with intellectual dis-
abilities, including those with AGS, though the mechanisms un-
derlying these “splinter skills” remain incompletely understood
[5]. We propose that our patient's artistic abilities may reflect
the complex interplay between the TREX1 mutation's impact on
certain neural circuits and the intact functioning of other brain
areas, such as those involved in visual-spatial processing. This
highlights the brain's remarkable plasticity and its capacity to
support diverse cognitive profiles, even in the context of a se-
vere neurological disorder like AGS [5]. The variability in cog-
nitive outcomes underscores the need for further research into
how genetic mutations influence both deficits and strengths.
Given this, our patient's talent offers a unique opportunity for
clinical and therapeutic exploration. Encouraging these artistic
abilities through art therapy or structured engagement in art
programs could provide a meaningful outlet for self-expression
and communication, potentially enhancing their quality of
life. Such interventions may foster personal growth and ful-
fillment, leveraging a strength that stands out amidst the chal-
lenges posed by AGS. Overall, our patient's exceptional capacity
for painting and visualizing objects with precision and detail
is a rare and noteworthy feature. It not only enriches our un-
derstanding of the phenotypic variability in AGS but also em-
phasizes the potential for preserved brain function to support
extraordinary abilities in the presence of a TREX1 mutation. It
presents an opportunity for further exploration and support to
enhance their artistic skills and overall well-being. During the
encephalopathic phase of AGS, affected individuals experience
regression in their developmental skills, growth retardation of
the brain and skull (microcephaly), and may exhibit intermit-
tent fevers without infection (sterile pyrexias) and seizures [3].
In most cases, patients with Aicardi-Goutiéres syndrome (AGS)
present with severe acquired microcephaly. However, in chil-
dren with preserved intellect, the head circumference remains
within the normal range [3]. In the study conducted by Georgia
Ramantani et al., epilepsy was identified as a defining feature
of Aicardi-Goutieres syndrome (AGS) and was found to typi-
cally manifest within the first year of life. The onset of epilepsy
is considered a significant milestone in the disease progression
and necessitates timely therapeutic intervention [3]. However, it
is important to note that in our presented case, the patient did
not exhibit any seizures, and was also normocephalic; deviating
from the typical pattern observed in AGS. Abnormal findings,
such as inflammation-related immune system molecules, can be
detected in the cerebrospinal fluid during this phase [8]. These
observations support the inflammatory nature of AGS and the
impact it has on the central nervous system. In some cases,
newborns with AGS may present with features that mimic con-
genital infections, such as hepatosplenomegaly, elevated liver
enzymes, thrombocytopenia, and neurological abnormalities.
However, despite the similarities to congenital infection, no
actual infection is found in these infants [6, 9]. This highlights
the complex nature of AGS and the challenges in diagnosing the
condition accurately.

In summary, our presented case demonstrates the key clinical
features of Aicardi-Goutieres syndrome (AGS), including inter-
mittent fever, skin manifestations such as chilblains and ulcers,
and muscular abnormalities. The presence of immunodeficiency
and heightened immune responses in our patient, along with
milder neurological symptoms, highlights the variability within
AGS due to specific gene mutations. Documenting and sharing
our patient's exceptional talent can contribute to a better under-
standing of the cognitive diversity within AGS and stimulate fur-
ther research. Considering AGS in the differential diagnosis for
individuals displaying these clinical features is crucial to ensure
appropriate management and support for affected individuals.

4 | Conclusion

This case serves as a reminder of the heterogeneity within AGS
and the importance of considering this syndrome in the differ-
ential diagnosis of individuals presenting with the described
clinical features. Accurate diagnosis is crucial for appropriate
management and support, including targeted interventions and
enhancing overall quality of life. Additionally, documenting
our patient's unique artistic talent contributes to understanding
the cognitive abilities within AGS. Comprehensive evaluations,
ongoing research, and multidisciplinary approaches are vital
in managing AGS. Understanding the genetic basis of AGS is
crucial for accurate diagnosis and personalized management.
Further research is needed to unravel the underlying mecha-
nisms and improve support for individuals with AGS.
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