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REZUMAT

Cuvinte cheie: X-ALD, VLCFA, maladie metabolici, insuficientd adrenocorticala.

Introducere: Adrenoleucodistrofia tip X-linkatd (X-ADL) reprezintd o maladie metabolicd peroxisomala cu afectare
sistemicd si evolutie progresivd. X-ADL este determinata de dereglarea beta-oxidarii peroxisomale a acizlor grasi cu
catena foarte lunga. Ca consecintd, are loc acumularea VLCFA in plasma si in toate tesuturile, inclusiv substanta alba a
creierului, mdduva osoasa si cortexul adrenal.

Materiale si metode: Se raporteaza cazul unui baiat de 13 ani diagnosticat cu X-ADL care manifesta cefalee, stingacie,
episoade de vome, hipoacuzie, ticuri ale ochiului drept, hiperpigmentarea pielii, crize hipotensive si mers ataxic
progredient. S-a initiat work-upul metabolic si RMN cerebral.

Rezultate: Investigatiile metabolice de prima linie nu au relevat modificari patologice semnificative. RMN cerebral
(3T,0) a demonstrat schimbiri demielinizante ale creierului foarte caracteristice pentru X-ADL. In urma evaludrii
concentratiei VLCFA in singe s-a determinat un nivel crescut al Acidului Cerotinic (C26:0) 2.30 umol/L (ref.val.<1.6)
si a ambelor rapoarte C24:0/C22:0 - 2.048 pmol/L (refva.l<1.05) si C26:0/C22:0 - 0.90 umol/L (ref.val.<0.029),
modificiri specifice pentru stabilirea diagnosticului de X-ADL. In acelasi timp, instalarea insuficientei adrenocorticali
a fost relevatd prin determinarea valorilor ridicate ale ACTH in sange 109.7ng/dl (ref. val.4.7-48.8) si sciderea DHEAS
13,59 ug/dL (ref. Val. 24-209).

Discutii: X-ADL este una din cele mai progresive maladii peroxisomale cu un prognostic nefavorabil dacé nu este stabilit
diagnosticul in stadiul preclinic. Expresia fenotipicé a patologiei si pronosticul celor afectati este variabila si impredictibila.
Forma cerebrald a X-ADL este una din cele mai severe fenotipuri. Cresterea concentratiei VLCFA in sange si modificarile
laRMN cerebral releva elementele cheie in stabilirea diagnosticului de X-ADL. Transplantul de celule stem hematopoietice
(HSTC) este raportata ca unica optiune de tratament in perioada preclinici a patologiei. In cazul aparitiei modificarilor la
RMN cerebral, initierea HSTC nu este argumentats, iar eficienta procedurii este rezervata.

Concluzii: X-ADL reprezintd o patologie neurodegenerativd rapid progresivd asociati cu o morbiditate severa.
Implementarea unor programe de screening neonatal pentru diagnosticul cat mai precoce al X-ADL, ar permite
initierea tratamentului in stare preclinicd cu sciderea morbiditétii si mortalitatii infantile.

SUMMARY
X-LINKED ADRENOLEUKODYSTROPHY IN REPUBLIC OF MOLDOVA: CASE REPORT

Keywords: X-ALD, VLCFA, metabolic disease, adrenals insufficiency.

Introduction: X-Linked Adrenoleukodystrophy (X-ALD) is the most common metabolic peroxisomal disorder with
systemic involvement and progressive evolution. VLCFA are accumulated in plasma and in all the tissues, including
the white substance of the brain, in the spinal cord and adrenal cortex. It is caused by the mutation in ABCD1 gene
localized on X chromosome.
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Materials and methods: We report on a clinical case of a 10 years old boy hospitalized in the Institute of Mother and
Child with X-ALD. Cerebral MRI and metabolic work-up investigations were used for diagnosis.

Results: The patient presents the following clinical manifestations: headaches during last 3 months, sometimes nausea,
deafness, right eye tics, hyperpigmentation of the skin, progredient ataxic gait, hypotensive crisis “like lipothymia” MRI
(3,0T) showed demyelinating changes of the brain very commune for X-ALD. The specific metabolic investigations for
VLCFA showed a high level of Cerotinic acid (C26:0) 2.30 pmol/L (ref.val.<1.6) and both fractions C24:0/C22:0 - 2.048
pmol/L (ref.va.l<1.05) and C26:0/C22:0 — 0.90 pmol/L (ref-val.<0.029), the main parameters for X-ALD diagnosis.
Endocrinological status showed a high level of blood ACTH 109.7 ng/1 (ref. val.4.7-48.8) and low DHEAS 13,59 pg/dL
(ref. Val. 24-209).

Discussions: X-ALD is one of the most progressive peroxisomal disorders with unfavorable prognosis if, the diagnosis is
not established in the preclinical stage. The phenotypical expression and the prognosis of affected people is different and
unforeseeable. The only option in the treatment of X-ALD cerebral form is the hematopoietic stem cell transplantation
(HSCT), which is recomnded to be done only in the preclinical stage. In case of reported patient the HSCT it was not
possible to perform because the clinical manifestations have already occurred.

Conclusion: X-ALD is a rapidly progressive neurodegenerative disorder that is associated with severe morbidity in the
majority of affected patients. For an early diagnosis and a quickly intervention in treatment of X-ALD patients, it is
necessary the implementation of program for neonatal screening of this pathology.

PE3IOME
X-CUENJIEHHA S ATPEHOTEMKOIVCTPO®UA: KTTMHUYECKUN CITYYA

Knrouesbie cnoBa: X-ALD, VLCFA, metabonnyeckoe 3abomeBanue, afpeHOKOPTUKANTBHON HEFOCTATOYHOCTH

Bsedenue: X- cuennennas anpenoneiikoguctpodus (X-ALD) - 3T0 mepokcrcomanuas MeTabonmaeckoe 3aboneBanme
C CUCTEMHBIM IIOBPeX/IeHNEM I IIPOrpeccupyomuM pa3sutreM. X-ALD BbI3bIBaeTCs HapyIIeHNEM IIEPOKCYCOMHOTO
6eTa-OKMCIIEHN A XUPHBIX KUCTIOT C OYeHb AIMHHOI nemnblo. B pesynbprare VLCFA HakammmBaloTcs B IIa3Me M BO
BCeX TKaHAX, BK/II0Yast Oe/ioe BellleCTBO FOJIOBHOTO MO3Ta, KOCTHBII MO3T 1 KOPY HallIOYeYHIKOB.

Mamepuanvt u memoov.. Coobijaercss 0 cmydae 13-meTHero Manbumka ¢ gumarHosoM X-ALD, coobmiaroriero o
TOJIOBHOI 607N, HEYK/IIOYKECTH, AMMN30[aX PBOTHI, OTEPe CIyXa, TMKAX B IIPaBOM I7Ia3y, IMIEPIUTMEHTALUN KOXIA,
IPUCTYIAX TUIOTOHUM ¥ IIPOTPECCUPYIOLel aTaKCMIecKoit oxopKe. Boio Hauato MeTabonuyeckoe ob6cmenoBanme
u MPT ronoBHoro mosra.

Pesynomamui. MeTabonmdeckue UCCIEFOBAHN IEPBOI TMHNN He BBISBIIIN 3HAYMMBIX [IATOJIOTMYIECKIX H3MEHEHNIL.
MPT ronosHoro mosra (3T, 0) mpogeMOHCTpUpOBaa JeMUeTMHI3UPYIOL e I3MEHeHM I MO3ra, O4eHb XapaKTepHble
s X-ALD. ITocne onenkn konneHTpanuy VLCFA B KpoBY HOBBIIIEHHBIN YPOBEHD LIepOTMHOBO KUCIOTHI (C26: 0)
ObLI oIpefienieH Ha ypoBHe 2,30 MKMOJb / 71 (CIlpaBOYHasA BennunHa <1,6), 1 06a oTHomennsa C24: 0 / C22: 0 - 2048
MKMOJIb / 11 (cripaBounblit <1,05) n C26: 0/ C22: 0 - 0,90 mxmonb / 11 (cipaBoyHOe 3HadeHne <0,029), cienuduyeckne
M3MEHEeHMA I/1A yCTaHOBNIeHN A inarnosa X-ALD. B To >ke BpeMs ycTaHOBKa aJ[peHOKOPTUKAIbHOM HEJOCTAaTOYHOCTH
Obl/Ta BBIABIICHA IIyTeM ompeneneHusa Bbicokux 3HayeHuit AKTI B xposu 109,7 Hr / pn (ccbuika Val 4.7-48.8) u
cumkenuss DHEAS na 13,59 mxr / mn (ccpinka Val 24-209).

O6bcyncoenue: X-ALD-onHO u3 Hanboree MporpeccUpyoLnX IepOKCHCOMaIbHBIX 3a00/IeBaHMII C HeOMaronpUATHBIM
IIPOTHO30M, €C/IY [UarHO3 He YCTAHOBJIEH Ha HOK/IMHUYeCKoN cragym. PeHoTunmyeckoe NposiBIeHNe aTO/IOTUN 1
IIPOTHO3 GONBHBIX M3MEHUYNB U HempenckasyeM. MosroBas ¢opma X-ALD-onmH U3 caMbIX TsDKeTbIX QEeHOTUIIOB.
[Tospiennsle yposay VLCFA B kpoBu 1 n3MmeHeHusa Ha MPT rooBHOro Mosra BBISBIIAIOT K/IIOUeBbIe 3/IEMEHTDI B
ocTaHoBKe amarHo3a X-ALD. TpaHcimaHTarys reMonostudeckux ctBonoBbix kiaetok (HSTC) paccmarpuBaercs
KaK e[[MHCTBEHHbIV BAPMAHT JIeYeHM s B JOKIMHNYIECKIII Teprog natonornu. B crydae nsmeHennit Ha MPT ronosHoro
Mosra Hayaso HSTC He ompaBaaHo, a 3pPpeKTUBHOCTD MPOLEAYPHI COXPAHSIETCS.

Buvigoowi: X-ALD-3T0 OBICTPO IpOTpeccupyrolasi HelpOfiereHepaTyBHAst IIATONOTHS, CBSI3AHHAs C TSDKEION
3a6071eBaeMOCTbI0. BHeIpeHme mporpaMM HEOHATA/IBHOTO CKPUMHMHTA JI/IsI KAK MOXKHO (ojiee paHHeN JUarHOCTUKY
X-ALD 1o3BONNT HaYaTh JOKIMHUIECKOE JIEIEHNE CO CHIDKEHIEM JETCKOT 3a060/IeBAEMOCTH i CMEPTHOCTA.
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Introduction: ~ X-Linked  Adrenoleukodystrophy
(X-ALD) is the most common metabolic peroxisomal
disorder with systemic involvement and progressive
evolution. X-ALD is determined by impaired peroxisomal
beta-oxidation of very long-chain fatty acids (VLCFA),
decreased with 30 % of the normal level [2,3]. Therefore,
VLCFA are accumulated in plasma and in all the tissues,
including the white substance of the brain, in the spinal
cord and adrenal cortex [4]. It is caused by the mutation
in ABCDI gene localized on X chromosome [1]. The
inheritance is X- linked in 95% of the cases and in 4,1%
is a novo mutation. The X- ALD incidence is 1 per 17.000
new-born, it depend of the geographical situation [5].

Materials and methods. We report on a clinical case of
a 10 years old boy hospitalized in the Institute of Mother
and Child with X-ALD. Cerebral MRI and metabolic
work-up investigations were used for diagnosis.

Results. The patient is the second child in a
nonconsanguinous couple. The elder brother is
healthy. Eredocolateral history: an uncle — a mother's
brother died at 7 years old from unknown reason,
having speaking problems. The patient presents the
following clinical manifestations: headaches during last
3 months, sometimes nausea, deafness, right eye tics,
hyperpigmentation of the skin, progredient ataxic gait,
hypotensive crisis “like lipothymia”. At the beginning the
child was consulted by a neurosurgeon being suspected
a volume intracerebral process which was excluded
by the cerebral MRI (1,5T) with leukodystrophy
suggestions. There a metabolic work-up has been done
which included: amino acids in blood and urine with
nonsuggestive modifications for amminoacidopathies
(Institute of Physiology and Sancreatology of Academy
of Science, Chisinau, Republic of Moldova), with normal
lactate status, acylcarnitinic profile (Cytogenomic Lab,
Bucharest, Romania). The biochemistry was without
significant changes and anion gap 16,5 mmol/L (n=7-
16). Repeated MRI (3,0T) showed demyelinating changes
of the brain very commune for X-ALD, dilatation of
Galen vena, supracerebral arachnoid chyst 24*17 mm
and otomastoiditis (fig. 1). The audiometry showed
mild deafness transmission type like "word deafness”,
representing the difficulty perception of spoken language.
The specific metabolic investigations as VLCFA has been
done in Germany. The blood test for VLCFA done in the
Metabolic Center from Heidelberg, Germany showed
a high level of Cerotinic acid (C26:0) 2.30 pmol/L (ref.
val.<1.6) and both fractions C24:0/C22:0 - 2.048 umol/L
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(refva.l<1.05) and C26:0/C22:0 - 0.90 pumol/L (ref.
val.<0.029), the main parameters for X-ALD diagnosis.
Considering the adrenocortical insufficiency (hypotensive
crisis, hyperpigmentation of the skin) was examined by
endocrinologist and there were made tests that showed
a high level of blood ACTH 109.7 ng/1 (ref. val.4.7-48.8)
and low DHEAS 13,59 ug/dL (ref. Val. 24-209). With the
purpose of excluding X-ALD to the elder brother were
evaluated VLCFA, they were in normal value (table 1).
We initiated a symptomatic treatment with Hydrocortizol
and Lorenzo oil. At the moment, the patientis 13 years old,
the disease is progressing and during the year the general
state became worse, he lost hearing, eyesight, speaking,
locomotion and sitting abilities. As the demyelinating
areas expended, appeared trigeminal pain resistant to
opioid namely to Promedolum. Now, the child is in pre-
coma, takes a symptomatic treatment, eats through the
nasogastric tube and benefits of palliative care.

Tablel.
Values VLCFA of the pacient and healthy elder brother

VLCFA N“ﬁiﬁl“es Pacient Hezlrt:t’;;lrder
C24:0/C22:0 0.55-1.05 2.048 0.9
C26:0/C22:0 | 0.005-0.029 0.90 0.012

C26:0 02-1.6 2,30 0.45

Discusion: X-ALD is one of the most progressive
peroxisomal disorders with unfavorable prognosis if,
the diagnosis is not established in the preclinical stage.
Clinical is characterized by some phenotype (tab. 2):

« Addison phenotype characterized by adrenal cortex
insufficiency manifested at boys between 2 years old
and teens period, more frequent at the age of 7,5.
X-ALD is the reason of Addison disorder at boys
and men. [6,7] that’s why it is important to analyze
X-ALD to each male that has Addison disorder. In
early stages it affects the adrenals glucocorticoids
function and then mineralocorticoids function [6].

o Cerebral phenotype (CALD) it is the most sever
phenotype with progressive evolution, manifested
between 4 and 8 years old. Initially appear clinical
manifestation like deficit of attention, hyperactivity,
after following the affection of cognition, blindness,
auditory impairment ("word deafness" reflecting
impairment in acoustic analysis of sounds), affection
of motility, requiring full-time nursing and the total
decline in 1-2 years. CALD can appear in the teens
and adults period, but it is less possible.

Table 2.
X-ALD phenotypes and their frequency.
h AMN
Phenotvoe CALD childhood | CALDteen | CALD adult —- P e:"tlype oo | phenotype Addison
typ: period period period without c.ere ra wit] cer.e I P YP
affection affection
Frequency (%) 31-35 4-7 2-5 40-46 20 diminution with
the age
Debut period (age) 2,5-10 10-21 >21 >18 >18 >2
Progression fast fast fast slow fast
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o Adrenomieloneuropathy (AMN) appears after 20
years old with progressive paraparesis, sphincters
and sexual dysfunction, affection of adrenocortical
function. All symptoms are progressive during the
one decade.

About 20 % of women carrying mutation in ABCD1 gene
present the same clinical neurological manifestation as
the adrenomieloneuropathy phenotype, but after 35 years
old in a milder form as the men [8]. The phenotypically
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expression and the prognosis of affected people is different
and unforeseeable. Cerebral X-ALD form is one of the
most sever phenotype. A new-born male has the risk in
35- 40 % cases to develop the disease if the mutation of
ABCDI1 gene occurs. There is a correlation between the
debut of cerebral form and the pathology prognosis: as
the debut of the early cerebral demyelination, the disorder
progresses. The patients are neurological unaffected until
cerebral MRI modifications don’t appear.

Fig.1 In the presented clinical case of the patient cerebral modifications of cerebral MRI
were characteristic for X-ALD

The patient benefited of complex diagnosis tests that
helped to confirm the diagnosis and the consequences
appeared during the evolution of the disorder. The state
of the patient was evaluated by a large clinical evaluation
and metabolic work-up. To confirm the diagnosis there
were used modern methods like: cerebral MRI (3,0T)
and determination of a high concentration of VLCFA in
plasma through ionized Mass-spectrometry electrospray
(ESI-MS) in neuropediatric section of “Medical clinic
for children and teens from Gottingen’, Germany. A
team that includes a geneticist, pediatrician, neurologist,
endocrinologist, cardiologist and rehabilitologist that
supports the family and supervises the patient. There
was initiated a treatment with Hydrocortisone 15mg/
per day, Diazepam rectal tub, Novalgin 100mg, Lorenzo
oil, Promedol, fenobarbital, but without any results. The
only option in the treatment of X-ALD cerebral form is
the hematopoietic stem cell transplantation (HSCT). The
result of this procedure is poor (with 5 years in 60 % with
considerable neurological manifestations), but 5 years
survive 90 % only if is made at early stages of cerebral form
with minor lesions showed by MRI and a good clinical
condition (there are not severe hotbeds and an IQ 80)
[13,15,16]. In some publications is mentioned about 5-10
% of mortality after the HSCT and it depends on different
factors [13]. In preliminary researches from Germany and
France, the HSCT is more effective for adults with cerebral
form than for the children with the same form because the
post-transplant death is higher [17]. The transplant done
in the childhood prevents the debut of the peripheral
myelopathy and neuropathy in the adult period because

HSCT removes the inflammatory component of the
X-ALD cerebral form but not changes the biochemical
effects that are toxic for the target tissues[18]. In the case
of the reported patient there was used the Lorenzo oil
considered one of the option of dietetic treatment. The
Lorenzo oil was taken orally and had as components oleic
acid (C18:1) and erucic (C22:1) both with triglyceride
and have normalize the concentration of C26:0 during
a month of a majority patients diagnosed with X-ALD
[19, 20]. Unfortunately, usually this treatment does not
reduce the C 26:0 level in the central nervous system, but
only in plasma [21]. Other option of treatment can be
Lovastatina, in the case of our patient was not possible
to be administrated. This substance reduces VLCFA, but
a clinical research showed that it has no influence on the
C26:0 fraction [28]. Experimental evidence suggests that
the debut of neurological manifestations of mutations
in ABCD1/ABCD2 can be preventing by an antioxidant
cocktail (N-acetyl-cysteine, a-lipoid and E vitamin) [22].
At the moment, a clinical research in Spain with a mixture
made of N-acetyl-cysteine, a-lipoid and E vitamin has
been started [23].

The families that have at least one boy with X-ALD
diagnosis, men with X-ALD and carrying women needs a
genetic consultation for finding the carrying people who
can benefit of a prenatal diagnosis, asymptomatic and
presymptomatic therapeutically intervention. Regular
follow-up of presymptomatic boys can prevent death and
morbidity. Prenatal diagnosis can be made at 11- 12 weeks
of pregnancy from chorionic villus or at 15- 18 weeks of
gestation from amniotic cells. In some countries, it is
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Fig 2. The surveillance algorithm of X-ALD

possible the prenatal preimplantation diagnosis. If the
fetus is a female, the prenatal diagnosis is not necessary
because of variable expression of the disorder at women.
In February 2016, X-ALD was recorded in the uniform
Panel of screening recommended by USA that is the list
of all genetic disorders recommended for the program of
neonatal screening [24, 25]. The early diagnosis of X-ALD
for boys is important for two reasons: the diagnosis of the
adrenal insufficiency for initiate a substitution therapy
with mineralocorticoids and the precocious diagnosis of
the X-ALD cerebral form for a HSCT. Patients diagnosed
with X-ALD need a permanent medical supervision.
There is recommended to supervise the boys and the
men diagnosed with X-ALD according the algorithm
(fig.2). Due to the presence of the adrenal insufficiency
in X-ALD, it is recommend to make a differential
diagnosis with Addison disorder. The endocrinologists
should perform the accumulation tests of VLCFA to boys
and men whose test of antibodies of adrenal cortex are
negative or when there are present the myelopathy signs.
The confirmation of the diagnosis in our case was limited
by the absence of diagnosis tests in our institute and the
necessity of making the investigations in other medical
clinics abroad.

Conclusion. X-ALD is a rapidly progressive
neurodegenerative disorder that is associated with severe
morbidity in the majority of affected patients. For an
early diagnosis and a quickly intervention in treatment
of X-ALD patients, it is necessary the implementation of
program for neonatal screening of this pathology.
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