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ABSTRACT

Introduction: Adrenoleukodystrophy is a rare, recessive, hereditary X-linked genetic disease with
degenerative and incurable characteristics, which preferentially affects males. It directly affects
the non-development of the adrenal/adrenal glands and the white matter of the brain by the
accumulation of long-chain fatty acids at these sites, causing a destabilization of the myelin sheath
and affecting the transmission of nerve impulses. Objective: The objective that triggered the
realization of this study is based on the scarcity of literature on this rare pathology, which affects
about 1:15,000 to 25,000 individuals, seeking to portray the clinical trajectory of this disease. Case
presentation: A 34-year-old male patient diagnosed with X-linked Adrenoleukodystrophy after
investigation due to the death of a 13-year-old brother with the disease, has been undergoing
multidisciplinary follow-up since diagnosis, with genetics, endocrinology, neurology and
psychology teams, undergoing annual consultations and control laboratory tests, as well as
magnetic resonance imaging of the brain. At the age of 19, he communicated that he did not want
to have a bone marrow transplant. He has been following clinical follow-up since then.
Discussions: The diagnosis can be made in prenatal tests, the gold standard score for grading the
pathology is the LOES Score, totaling 34 points, according to the patient's score, it is possible to
observe if the patient will benefit from the treatment through hematopoietic cell transplantation,
since patients with a score lower than 9 respond better to transplantation, preferably less than 4
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points. Thus, there is a need for early diagnosis of the pathology, in order to provide early
treatment.

Keywords: Adrenoleukodystrophy, Hereditary diseases, Adrenal insufficiency.

1 INTRODUCTION

Adrenoleukodystrophy (ALD) is a rare genetic pathology with a recessive pattern, with
degenerative character of the central nervous system (CNS) (4). It affects more males and can
develop in different age groups (1). The initial symptomatology tends to be nonspecific and is
commonly confused, directly hindering the purpose of making an early diagnosis and ensuring
longer survival and better quality of life (2). Generally, the diagnosis of X-linked
adrenoleukodystrophy (X-ALD) is related to the presence of concomitant endocrinopathy, but in
addition to laboratory tests, the patient's clinical history as well as family history are crucial (3).
Early diagnosis of ALD is necessary for the patient to have a greater chance of survival. Although
there are still no treatments that guarantee a total cure of the disease, there are possibilities for a
normal life according to its limitations (1). Adrenal insufficiency is often the first manifestation of
X-ALD (5), it can occur decades before neurological symptoms (6).

Although there are no treatments that guarantee the cure of the pathology, it is necessary
to emphasize that there is the possibility of a normal life, according to the limitations. "Lorenzo's
oil" when associated with a diet low in very long chain fatty acids, reduces plasma levels in up to
four weeks, but does not associate clinical or radiological improvement, if used before symptoms
it can delay the development of lesions or onset of neurological symptoms. Bone marrow
transplantation (BMT) is currently the only available and effective alternative to stop the
progression of ADL, but it is only effective when the investigation is carried out early, however
most patients do not detect it in a timely manner for transplantation, reducing their chances of
regression of the lesions caused by the disease, thus emphasizing the importance of early diagnosis.
Genetic counseling is an important tool to significantly reduce the occurrence of new cases, and
to carry out appropriate and early treatment in family members who may be affected by ADL (1).

The theoretical framework that triggered the realization of the present work is based on the
scarcity of literature about this rare pathology, seeking to portray, in a simplified way, the clinical
trajectory of this disease, the present work seeks to portray its pathophysiology, clinical
characteristics, the systems that are frequently affected, the implications of this disease in the

patient's life, in addition to the multidisciplinary treatment, and sequential follow-up, which is
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necessary throughout the patient's trajectory. This work is carried out through the perspective of a

case report.

2 CASE REPORT

The proband is a 34-year-old man, diagnosed with X-linked Adrenoleukodystrophy,
diagnosed in 2005, at the age of 16, through genetic investigation indicated after the death of a 13-
year-old brother with the disease. He started his clinical follow-up asymptomatic. She has a
positive family history, a cousin previously diagnosed with the disease and a daughter, who is a
mandatory carrier due to the pathology occurring through mutations in the ABCD1 coding gene,
located on the long arm of the X chromosome.

At the age of 18, after being diagnosed with X-ALD, he began follow-up with the genetics
team of the Hospital de Clinicas de Porto Alegre (HCPA), without complaints, asymptomatic, and
presenting only mucosal hyperpigmentation in the first evaluation. In this evaluation, the attending
physician requested laboratory tests to detect very long-chain fatty acids (VLCFA) with
subsequent altered results, in addition to adrenocorticotropic hormone (ACTH), which presented
results above normal limits (Table 1) and magnetic resonance imaging (MRI) of the brain (Table
2), which showed initial brain involvement (LOES 7). On this occasion, due to his laboratory and
imaging results, the patient was prescribed "Lorenzo's Oil" at a dosage of 2 ml/kg/day and was
referred for follow-up with the endocrinology and psychology team, in addition to hematology
evaluation for BMT planning.

Patient returns reporting to the team that he had started using Prednisone 5mg/day by
prescription of an endocrinologist in his hometown. On physical examination at the present
consultation, the patient presented mild dysmetria, dysdiadochokinesia in the left hand,
hyporeflexia, finger flexors, and radial style on the left.

Since the diagnosis, the patient has been in multidisciplinary follow-up with genetics,
endocrinology, neurology and psychology teams, undergoing annual consultations and laboratory
control tests, as well as magnetic resonance imaging of the brain. At the age of 19, the patient
communicated his desire not to undergo an evaluation by pediatric oncology, as he did not wish
to undergo BMT. In addition, he was temporarily using half the recommended dose of "Lorenzo's
Oil", due to the lack of access to the drug.

At 21 years of age, in 2010, the dose of prednisone was increased to 10mg/day by
laboratory examination with elevated ACTH (Table 1). At the age of 22, in a routine consultation,

the physical examination presented positive Romberg and hyperreflexia on the right. At the age
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of 23, she presented prediabetes and received dietary guidance. At the age of 24 (2012): he started
adrenomieloneuropathy.

At the age of 25, in 2013, after laboratory results (figure 1), she stopped using Lorenzo's
Oil, with a stable condition, she was only advised a diet rich in B12. On physical examination, the
patient presented mild tandem imbalance, mild hypertonia of the lower limbs, and increased

reflexogenous area of the patellar artery.

Figure 1 - Laboratory results of tests collected in 2013, when the patient was recommended to discontinue the

medication.
Resultados:
C26:0 (pM/L) -
c24:0/Cc22:0 -~ ' 23
c26:0/c22:0 - 0,11

Valores de Referéncia: média (x) e média (+) desvio padrido (x &t =)

Conclusdes:

From 28 to 33 years of age, the patient was followed up in multidisciplinary follow-up,
following no changes in the physical examination and denying any other changes. There were no
complaints or complications during the period. At 34 years of age, he starts with reduced vibratory

sensitivity (9-10s) in the right lower limb (MID).

Table 1 - Sequential results of ACTH for laboratory control of the pathology.
2006 2010 2013 2022

ACTH 1206 pg/ml 234 pg/mi 182 pg/mi 634 pg/ml
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Table 2 - Reports of magnetic resonance imaging of the brain, grading the extent of the pathology with cerebral
involvement.

MRI of the brain Result:

2006/2007/2008 Envolvimento parieto-occipital (LOES 7).

Parieto-occipital involvement, splenium corpus
callosum, stable examination with no changes in time,

2013/2014/2015
no contrast uptake

Presence of areas with signal hyperintensity on T2-
weighted and FLAIR sequences, located in the
peritrigonal white matter bilaterally, in the splenium of
the corpus callosum, in the knee and posterior arm of

2022 the internal capsule bilaterally, in the cerebral
peduncles, determining a slight reduction in brain
volume, being unchanged in relation to the study

carried out on 01/22/2021. Presence of cystic formation
in the pineal gland.

Since the diagnosis, the patient has been regularly monitored by the HCPA genetics team,
as well as an endocrinologist, neurologist and psychologist in his hometown. In addition, he
undergoes laboratory tests and control MRI annually via the Basic Health Unit, since the
aforementioned patient refused to follow up for subsequent BMT. In addition, at the beginning of
the condition, after the diagnosis, he reports having been advised about the risks of biological
paternity, since all his future daughters would be carriers of the mutated gene and, consequently,

would develop the disease.

3 DISCUSSION

Adrenoleukodystrophy (ALD) is a rare genetic pathology with a recessive pattern that has
a degenerative character of the central nervous system (CNS). The disease presents in its classic
form as an inflammatory demyelinating due to mutations in the ABCD1 encoding gene, located
on the long arm of the X chromosome. Because they cannot penetrate the peroxisomes for their
metabolization, they remain in the blood plasma, causing an accumulation in various tissues,
resulting in adrenal insufficiency and axonal demyelination (1), with ALD being the most common
peroxisomal disorder (4). Because it is linked to the X chromosome, it primarily affects the male
population, approximately 1:20,000 men (1). Regarding its pathophysiology, there is nothing that
can explain the disease in its entirety, however, one of its possible causes is the accumulation of
very long-chain fatty acids (VLCFA), mainly hexachosanoic acid (C26:0) and tetrachosanoic acid

(C24:0), in places such as the cerebral white matter; spinal cord; in the testes and adrenal glands
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(7). The accumulation occurs mainly because of the abnormal mutation of the ABCD1 gene, which
is responsible for the formation of the peroxisomal transmembrane protein ALDP, the function of
this protein is to transport the VLCFA into the peroxisome and thus be metabolized (8). The
accumulation of VLCFA destabilizes the myelin sheath and results in a demyelination of the
sheaths, thus causing important neurological damage such as inflammation of the brain tissue,
affecting both the sensory and motor parts. At sites outside the central nervous system (CNS),
VLCFA accumulation is toxic to the tissues present, in the adrenal cortex results in cellular
apoptosis, and the increase in ACTH is a primary manifestation of the damage caused. In the
adrenal gland, abnormal VLCFAs alter their function, which causes ACTH to have its effect
inhibited directly on adrenocortical cells, or indirectly, thus causing an autoimmune response (9).

Clinically, there is a range of neurological and endocrine manifestations. Among the
manifestations, progressive leukodystrophy is common in males and, even more frequent, slowly
progressive polyneuropathy, a spinal cord disease progressing with peripheral neuropathy, and
also adrenal insufficiency (9). For females, adrenal insufficiency and leukodystrophy are no longer
common, unlike myeloneuropathy. Leukodystrophy progresses with learning difficulties,
behavioral problems, followed by neurological deterioration, causing blindness and quadriparesis,
in about 20% of male patients the first manifestation is seizures (9). Myeloneuropathy, on the other
hand, presents with progressive rigidity, weakness of the lower limbs, sensory ataxia, abnormal
control of the sphincter, sexual dysfunction, numbness, and pain due to polyneuropathy. In adrenal
insufficiency, the patient may present fatigue, gastrointestinal symptoms, vomiting, headache, skin
hyperpigmentation, and fasting hypoglycemia (9).

The diagnosis of the disease can be made in prenatal tests in cases of women with affected
children or a positive family history, analyzing peroxisomal biogenesis disorders and women with
a defective ABCD1 gene (9). And, in some countries, such as the United States and the
Netherlands, it is already possible to perform neonatal screening, a fact that benefits early
diagnosis and treatment (9). When not performed in prenatal tests, plasma analysis is used to check
VLCFA levels as a diagnostic test (8), however, the diagnosis must be confirmed by genetic tests
that analyze the mutation of the ABCD1 gene (9). It is possible to detect the presence of the disease
earlier through magnetic resonance imaging (MRI), since it is common at the beginning of the
condition for the patient to be oligosymptomatic, or even asymptomatic, but already present
findings that can be verified on an MRI image, in addition, it is possible to verify the affected
region early and be able to grade the level of CNS involvement and the stage of the disease that is
related with the patient's age, the affected location, and the initial LOES score (7-8).
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The gold standard score for the grading of the disease is the LOES Score, which is a 34-
point scale, involving the affected location and the extent of the involvement, the presence of local
or global atrophy. The commonly affected sites described by the score are temporoanterior white
matter, frontal and parieto-occipital white matter, corpus callosum, visual and auditory tracts,
projection fibers, cerebellum, and basal ganglia. It is considered a very early stage if the score is
<4, between 4 and 8 in the score represents an initial stage, a result obtained in the first MRI of
the aforementioned patient, between 9 and 13 a late stage, and > 13 is an advanced stage of the
condition. Due to this, it is possible to observe whether the patient will benefit from the treatment
through hematopoietic cell transplantation (HCT), since it is better to perform the transplant with
a score lower than 9, preferably lower than 4 points. (1-7).

Among the therapeutic approaches are the dietary restriction of VLCFA, associated with
Lorenzo's oil, with the aim of reducing the internal VLCFA, and when there is a
neuroinflammatory process, it is recommended to perform HCT. This procedure has been shown
to be very effective in improving motor function and performance (6). However, ALD requires
multidisciplinary care with psychologists, endocrinologists, genetic and neurological teams, as
well as performed by the reported patient.

Thus, it would be appropriate to implement a national neonatal screening program, given
the importance of early diagnosis to provide a possible treatment and, consequently, significantly

improve quality of life.
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