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REZUMAT

AFECTARE MULTISISTEMICA LA COPIL: SINDROMUL NARP - MALADIE MITOCONDRIALA
(PREZENTARE DE CAZ)

Cuvinte-cheie: sindromul NARP, afectare multisistemic3, maladie mitocondriala.

Introducere. Maladiile mitocondriale fac parte din grupul tulburarilor neurodegenerative cauzate de dereglarile ale
generarii energiei mitocondriale celulare. Sindromul NARP (neuropatie, ataxie si retinita pigmentara) este determinat
de mutatii punctiforme in gena MT-ATP6 din cadrul ADN-ului mitocondrial si este caracterizat prin variabilitatea
manifestarilor clinice. Transmiterea mutatiei se realizeaza pe cale materna, iar incidenta este 1: 12.000 nasterii.
Gravitatea manifestarilor clinice este asociatd cu gradul de heteroplasmie a mutatiei ce determina patologia in cauza.

Materiale si metode. Se raporteaza cazul unei fetite, nascuta la termen, care s-a dezvoltat normal pana la varsta de 3
luni, insa ulterior a dezvoltat hipotonie, deficit ponderal, retard psiho-motor sever, dificultiti de alimentare, convulsii
rezistente la terapie anticonvulsivantd, atrofie partiald a nervului optic si hepatomegalie. Investigatiile metabolice de
baza, RMN-ul cerebral si analiza molecular-geneticd au fost utilizate pentru diagnosticul patologiei mitocondriale.

Rezultate. Luand in considerarea afectarea multisistemica si prezenta manifestérilor clinice preponderent neurologice,
pacientul a fost suspectat pentru o eroare innascutd de metabolism. Initial, considerand prezenta hipotoniei progresive
marcate ca simptom clinic cheie, s-a exclus Atrofia musculara spinald. In acelasi timp a fost initiat work-up-ul
metabolic, dezviluindu-se schimbari relevante pentru o maladie mitocondriala in singe: hiperlactatacidemie [lactat
3.7-7.8 mmol/L, x 3 ori la rand, val. ref. 0.7-2.1 mmol/L], hiperalaninemie Ala [1038, val. ref. < 450 umol/L], raportul
Ala/Lys [11.8, abnormal dacd >3] si in urina: hiperaminoacidurie partiald. RMN cerebral (3,0T) - focare patologice
la nivelul nucleilor bazali bilaterali. In urma sumirii manifestarilor clinice si paraclinice s-au obtinut 8 puncte ca
scor specific pentru maladie mitocondriald definitd (Criteriile Nijmegen). Nu a fost efectuata biopsia musculars,
ca test confirmativ de diagnostic. Copilul a decedat la 9 luni de viata, iar diagnosticul molecular genetic la nivelul
ADN-ului mitocondrial a fost efectuat postmortem in RadboudUMC (Nijmegen, Olanda), determinidndu-se mutatia
punctiforma m.8993T>G (Leul56Arg), cunoscuti ca fiind determinanta in dezvoltarea sindromului NARP. Nu a fost
posibila aprecierea heteroplasmiei.

Discutii. Sindromul NARP se caracterizeazd printr-o varietate de simptome §i semne clinice cu preponderent de
afectare neurologicd. Diagnosticul acestei patologii deseori reprezinta o provocare pentru clinicieni determinatd
heterogenitate clinica care se suprapune cu alte maladii genetice. Debutul si evolutia simptomelor clinice depinde de
gradul de heteroplasmie a mutatiei. Algoritmul de diagnosticul include initierea work-upului metabolic, efectuarea
RMN cerebral, biopsia musculari si determinarea mutatiei la nivel molecular genetic. Managmentul terapeutic rimane
a fi simptomatic pentru imbunatatirea calitatii vietii pacientului.

Concluzii. Debutul precoce, polimorfismul manifestérilor clinice, cum ar fi afectarea sistemului nervos central,
sldbiciunea musculara, retardul psihomotor si convulsii in cazul unui copil ar trebui sa determine clinicianul sa ia in
considerare sindromul NARP cu efectuarea investigatiilor suplimentare, cum ar fi masurarea acidului lactic in sange,
efectuarea electromiografiei, rezonantei magnetice nucleare si testarea genetica.
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SUMMARY

MULTISYSTEMIC AFFECTION IN CHILD: NARP SYNDROME - MITOCHONDRIAL DISEASE (CASE
PRESENTATION)

Keywords: NARP syndrome, multisystemic affectation, mitochondrial disease.

Introduction. Mitochondrial diseases are part of the group of neurodegenerative disorders caused by disruptions of
cellular mitochondrial energy generation. NARP syndrome (Neurogenic weakness, ataxia, and retinitis pigmentosa) is
caused by point mutations in the MT-ATP6 gene in mitochondrial DNA and is characterized by variability in clinical
manifestations. The mutation is transmitted maternally, and the incidence is 1: 12,000 births. The severity of clinical
manifestations is associated with the degree of heteroplasmia of the disease-causing mutation.

Material and methods. We report on a case of a girl, born at term, who developed normally until the age of 3 months,
but later developed hypotonia, weight deficit, severe psychomotor retardation, eating difficulties, seizures resistant to
anticonvulsant therapy, partial atrophy of the optic nerve and hepatomegaly. Basic metabolic investigations, brain MRI
and molecular-genetic analysis were used to diagnose mitochondrial pathology.

Results. Considering the multisystemic impairment and the presence of predominantly neurological clinical
manifestations, the patient was suspected of an innate metabolic error. Initially, considering the presence of marked
progressive hypotonia as a key clinical symptom, spinal muscular atrophy was excluded. At the same time, the metabolic
work-up was initiated, revealing relevant changes for a mitochondrial disease in the blood: hyperlactatacidemia [lactate
3.7-7.8 mmol/L, x 3 times in a row, ref. val. 0.7-2.1mmol / 1], hyperalaninemia Ala [1038, ref. val. <450 umol/L], Ala/
Lys ratio [11.8, abnormal if >3] and in urine: partial hyperaminoaciduria. Brain MRI (3.0T) - pathological foci in the
bilateral basal nuclei. Following the summation of clinical and paraclinical manifestations, 8 points were obtained
as a specific score for defined mitochondrial disease (Nijmegen Criteria). No muscle biopsy was performed as a
confirmatory diagnostic test. The child died at 9 months of age, and the genetic molecular diagnosis of mitochondrial
DNA was performed postmortem in RadboudUMC (Nijmegen, Netherlands), determining the point mutation
m.8993T> G (Leul56Arg), known to be decisive in development of NARP syndrome. It was not possible to assess level
of heteroplasmy.

Discussions. NARP syndrome is characterized by a variety of symptoms and clinical signs, with predominantly
neurological impairment. Diagnosis of this pathology is often a challenge for clinicians due to clinical heterogeneity
that overlaps with other genetic diseases. The onset and development of clinical symptoms depends on the degree
of heteroplasmic mutation. The diagnostic algorithm includes performing of metabolic work-up, brain MRI, muscle
biopsy and genetic analysis. Therapeutic treatment is symptomatic and supportive of improving the patients quality
of life.

Conclusions. Early onset in the presence of complete health, the polymorphism of clinical manifestations, such as a
central nervous system lesion, muscle weakness, impaired psychomotor development, and seizures in a child should
prompt the clinician to consider NARP syndrome and conduct further investigations such as measurement of blood
lactate, performing electromyography, magnetic resonance imaging, and genetic analysis.

PE3IOME

MYJITUCUCTEMHBIE IOPAJKEHUE Y IETEN: CUHIPOM NARP - MUTOXOH/IPVAJIbHAS
BOJIE3Hb (KTMHUYECKUN CTTYYA)

KnroueBbie cioBa: CMHAPpOM NARP, MYNIbTUCUCTEMHOE ITIOBPEXKIEHNE, MUTOXOHAPHNATIbHOE 3a0071eBaHMA.

Bsedenue. MutoxoHgpuanbHble 3a60/1eBaHMsI OTHOCSTCS K IPYIIITe HEIPOJiereHepaTHBHBIX 3a00/IeBaHMIA, BBI3BAHHBIX
HapylIeHNeM BBIPaOOTKM KIETOYHON MUTOXOHApManbHOU SHepruu. cungpoM NARP (Hespomarus, araxcus,
IUTMEHTHas JeTeHepallisl CeTYaTKV) BbI3bIBAeTCA TOUYSYHBIMU MyTauuAmMu B rene MT-ATP6 B MUTOXOH/[pUaIbHOM
ITHK u xapaxtepnsyeTcst BaprabebHOCTBIO KIIMHNYECKIX IIPOsIBIeHNIT. My Taluit IepesaoTcs OT MaTepH, YJacTOTa
BCTpedaeMoCTy cocrapnseT 1:12 000 poxzienny. BeipaXKeHHOCTDh KIMHMYECKUX MTPOABIEHUN CBA3aHa CO CTENEHDIO
reTeponasMuy 60/1e3HeTBOPHOI MY TaIUA.
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Mamepuanv u memoOs. Mpl cooblaeM O KIMHUYECKOM CIydae [OHOLIEHHO! [jeBOYKe, KOTOpas HOPMAIbHO
pasBUBaIach 4O 3 MecALEB, HO IIO3Ke y Hee pa3BWIACh TMIIOTOHMUA, OeUINT Beca, TsKelasd ICMXOMOTOpPHAasd
OTCTa/OCTh, TPYAHOCTH C IUTAHUEM, CYAOPOTH, YCTONYNBBIE K IIPOTUBOCYFOPOXKHOI Tepanuit, YacTUIHas aTpoust
OIITUYECKUX HEPBOB U TermaroMerayyst. [/is1 MarHoCTUKY MUTOXOHIPUAIbHOI [TATOIOTMH UCIIONb30BAINCH 6a30BbIe
MeTabonmyecKkne uccnenosaunst, MPT rojoBHOro Mosra u MOJIEKY/IAPHO-TEHETUYECKMIA aHAJIN3.

Pesynomamupi.  Y4nuTbIBass MY/IbTMCUCTEMHOE HApyIIeHMe I HajM4ye IIPeVMYIIeCTBEHHO HeBPOIOIMYeCcKUX
K/IVHUYeCKMX IIPOSIB/ICHNUI, Y NalMeHTa 3allof03PUIN BPOXAECHHYI0 MeTabonndeckyro oumbky. IlepBoHavyanbHo,
YYUTBIBAsA HajaM4ye BBIPKEHHON IPOTPecCUpYIOlieli TIMIOTOHMM KaK KIIOUeBOIl KIVHMYECKUII CHMIITOM,
CIMHaIbHAA MblllleyHass aTpodus ObUIa MCKIOYeHa. B TO >ke BpeMs, ObIIO HavyaTo MCCIefOBaHMe MeTabomsMa,
BBISIBMBIIIEE COOTBETCTBYIOLIVE ISMEHEHV [/I1 MATOXOH/[PUAIbHOTO 3a00/IeBaHNs B KPOBM: TUIIepIaKTaTal e MIs
[maxTaT 3.7-7.8 MMonb/7, X 3 pasa noppan, pedepercHsie 3HaueHus 0.7-2.1 Mmonb / 1], runepananvHemus Ala
[1038, pedepeHcHble 3HaYeHNs <450 MkMonb/n], cooTHowmenue Ala/Lys [11.8, HopMa, ecmt> 3] u B ModYe: YacTHYHas
runepamyHoanupypus. MPT ronosaoro mosra (3.0T) — maTonmorudeckue o4ary B JByXCTOPOHHUX 6a3a/IbHbIX SAfpax.
ITocne cyMMUpOBaHUS KIMHUYECKUX M NAapakIMHMYECKUX IPOSBICHMUI, ObLIO MonydeHO 8 6annoB B KauecTBe
crienypUYecKOil OLIEHKY /I OIpefieIeHHOTO MUTOXOHZApManbHoro 3aboneBanus (HelimereHckue Kputepun).
Buorcus MplIIILL B KauecTBe MTOATBEP)KAAOIIET0 AMAaTHOCTUIEeCKOTO TeCTa He IIPOBOAMIack. Pe6eHOK yMep B Bo3pacTe
9 MecsIeB, U TeHeTHYeCKasA MOJIEKY/LIpHAs [UAarHOCTUKa MUTOXoHApuanbHoil [THK 6plna mpoBefieHa TOCMEPTHO B
RadboudUMC (Heiimeren, Hupnepnaupet), onpefenus Todednyo Myrarnuo m.8993T>G (Leul56Arg), koTopas, Kak
U3BECTHO, AB/AETCA pematoneli B passutum cuagpoma NARP. OnjeHka ypoBH:A reTeporiasMun He yanoch.

Obcymoenus. Cuuppom HAPIT xapakTepusyeTcsi MHOXECTBOM CUMITOMOB U KIMHUYECKUX IIPU3HAKOB C
IPeUMYIIeCTBEHHO HEBPOIOIMYeCKMMI HapyIIeHNsIMN. J[IMarHOCTHKA 3TOi IATOTIOTMH YacTO MPefCTaB/sieT coboil
npobeMy [ KIMHULUCTOB 13-32 KIMHMYECKON HEOFHOPORHOCTH, KOTOpPas YaCTUYHO COBNAJAeT C APYTUMU
TeHeTHM4eCKNMH 3abormeBaHMsAMNU. BOSHMKHOBeHME M PasBUTME KIMHUYECKMX CUMIITOMOB 3aBUCHUT OT CTeIleHU
reTepoIUIasMbl MyTauuy. [IMarHOCTHYECKMIT a/ITOPUTM BKIIIOYAeT B cebs Hadao MeTabOMNIeCKUX UCCIefOBaHuIT,
BbinonHeHne MPT roloBHOTrO Mo3ra, GMOICHIO MBIIIL] U OIpefie/ieHlie MyTaluy Ha TeHETUIECKOM MOJIEKY/LIPHOM
ypoBHe. TepaneBTidueckoe e4eHne 0CTaeTCsA CUMITOMOM YTy4IIeHNA KadecTBa )XI3HM MalJeHTa.

3axmouenue: PanHUI fe610T Ha QOHE IOTHOTO 37[0POBbS, MOMMMOPPU3M KIVHIIECKNX TPOABICHMIL: TTIOpaKeHe
LIeHTPa/IbHOI HepBHOI CHCTEMBI, MBIIIeYHast CTab0CTD, HapyIIeHVe ICMXOMOTOPHOTO PasBUTHS, CYOPOTH y pebeHKa,
JO/DKHBI MOOYXKATh KIMHUIMCTa K paccMOTpeHuto cuHapoMa NARP 1 mpoBopuTh manbHeillue UCCIeNOBaHNUA,
TaKye KaK M3MepeHye JTaKTaTa B KPOBM, BBIIOIHEHYE SleKTpoMuorpaduy, MarHUTHO-PE30HAHCHOI ToMorpaduu u
reHeTMYEeCKOTO aHa/IN3a.

Introduction. Mitochondrial diseases are a group occurs when all of the mtDNA molecules have the same
of complex metabolic disorders that are defined by a  genotype. Heteroplasmic mutations often have a variable
genetic defect predominantly affecting mitochondrial  threshold, i.e. alevel to which the cell can tolerate defective
oxidative phosphorylation [1]. Most of the mitochondrial ~ mtDNA molecules. When the mutation load exceeds this
proteins are encoded by nuclear DNA (nDNA), whereas  threshold, metabolic dysfunction and associated clinical
a very small fraction is encoded by mitochondrial symptomsoccur [5].Inaddition toawide range of cellular
DNA (mtDNA) [2]. The responsible mutations harbor  perturbations such as aberrant calcium homeostasis,
in both the circular 16,569 base pair mt-DNA and the excessive reactive oxygen species (ROS) production, and
nuclear DNA. The mt-DNA encodes 37 genes including  dysregulated apoptosis, dysfunctional mitochondria are
22 tRNAs and two rRNAs essential for mt-DNA- unable to generate sufficient energy to meet the needs
specific translation of the 13 encoded respiratory chain  of various organs, particularly these with high energy
subunits. In the nuclear DNA over 1,000 mitochondrially ~ demand, including the nervous system, skeletal and
localizing proteins are encoded, translated in the cardiac muscles, kidneys, liver, and endocrine system.
cytoplasm, and translocated to the mitochondria by an  Energy deficiency in various organs results in multiorgan
elaborate protein import machinery [3]. Nuclear DNA  dysfunction leading to the variable manifestations
mutations are inherited through autosomal recessive, observed in mitochondrial diseases including cognitive
autosomal dominant or X-linked dependent pattern, impairment, epilepsy, cardiac and skeletal myopathies,
whereas mitochondrial DNA mutations are transmitted  nephropathies, hepatopathies, and endocrinopathies [6].
by maternal inheritance [4]. The multicopy nature of The broad and highly variable but commonly progressive
mtDNA gives rise to heteroplasmy, a unique aspect of  phenotypic spectrum ranges from adult-onset, isolated
mtDNA-associated genetics that occurs when there is organ system involvement to infantile-onset, multi-
coexistence of a mix of mutant and wild-type mtDNA  systemic, lethal disease [7]. Combined epidemiologic
molecules (heteroplasmy). In contrast, homoplasmy data on childhood and adult mitochondrial disease
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suggest that the prevalence is at least 1 in 5,000 (20 per
100,000) [8].

Neurogenic weakness, ataxia, and retinitis pigmentosa,
or NARP syndrome, is a mitochondrial disorder most
commonly resulting from a point mutation at base pair 8993
of the mitochondrial genome in the MT-ATP6 gene [9].
The incidence of NARP syndrome in general population
is unknown, but is estimated to occur in 1 in 12000 births.
[15]. Besides the clinical features encapsulated in the name,
the clinical phenotype may also include epileptic seizures,
sensorineural hearing loss, cognitive impairment, diabetes
mellitus, cardiomyopathy, and lactic acidosis [10]. These
signs and symptoms vary among affected individuals. Onset
of symptoms, particularly ataxia and learning difficulties, is
often in early childhood. Children with this condition are
also more prone to delayed development and intellectual
disabilities which would greatly impact their functional
abilities. In addition to NARP syndrome, mutations at
the same position (MT-ATP6 gene) may also cause fatal
infantile subacute necrotizing encephalomyelopathy, a
maternally inherited form of Leigh syndrome (MILS) [11].

Materials and Methods. Was reported on a case of a 7
months old girl, born at term, in a non-consanguineous
healthy family. No family history for any genetic or
neurological disorder. She developed normal until 3
months old, after with some deteriorations as hypotonia,
failure to thrive and psychomotor delay. At the moment
of first evaluation (5 months old) she presented,
hypotonia, general weakness and fatigue, feeding
difficulty, psychomotor delay (does not sit, not speak),
partial atrophy of the optic nerve, hepatomegaly (+2cm).
According to multisystem impairment and clinical
manifestations, the child was suspected for an inborn
error of metabolism. Was performed metabolic work-up
and genetic analysis.

Table 1.

Metabolic work-up: the level of glucose
and lactate in the blood

Parameters Pre-prandial P(():::g;_a;lﬁl)al P(():gz_a;ﬁl)al
Glucose (mg/dL) (ref. 88 100 9.2
val 74-106mg/dL)
Lactate (mmol/L)(ref. 7.8 7.3 3.7
val. 1.7-2.1 mmol/l)

Results. For the first due to pronounced hypotonia the
SMA was excluded by DNA analysis. First line metabolic
investigations at 5 months old showed elevated lactate in
blood [2.6-3.2 mmol/l, x 3 times evaluated, ref. val. 0.7-
2.1 mmol/l]. Patient ignored the recommendations for
any other further investigations were. Then, at 7 months
old returned for repeated consultation when she started
to present the seizures. Was repeated metabolic work-up,
lactate was in more elevated values: [3.7-7.8 mmol/l, x 3
times evaluated] (table 1); in amino acids - in blood: high
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level of Ala [1038, ref <450 umol/L], Val, Ile, Cys and Ala/
Lys ratio [11.8, abnormal if >3] (figure 1) and in urine:
partial hyperaminoaciduria; high level of ammonia 73.3
umol/L [ref. val <30], triglycerides 202 mg/dL, gama-GT
51 U/L, Mg [2.5 mg/dL, ref. val. <2.3], P [6.9 mg/dL, ref.
val.<6.2], Cu [134.2 pg/dL, ref. val <121] and low level of
total protein - 62 mmol/l. Normal creatinine kinase and
transaminases were found. EEG showed epiphenomena
predominated in the posterior regions and paroxysms
of hypovolted slow activity; and on cerebral MRI was
pathological areas in the basal nuclei bilateral. Normal
audiogram. When the neurologist started the therapy
with valproate, the child showed a reaction to valproates
administration with hepatomegaly and precoma, in a few
days later she died. Evaluating the clinical criteria for
mitochondrial diagnosis there were counted 8 points as
scoring for definite mitochondrial disorder [13]. Taking
in account that in our country there is no possibility to
do muscle biopsy and DNA analysis, in collaboration
with research group from Nijmegen, Netherland was
performed genetic analysis by screening for mtDNA
rearrangements and mismatches using Long Template
PCR and the Ion Torrent PGM. This revealed the presence
of the 8993 T>G mutation in the MT-ATP6 mtDNA gene.
The identified mutation is associated with Neurogenic
weakness, ataxia, and retinitis pigmentosa (NARP)
syndrome - a mitochondrial disorder.

Proline 24 9412 28715
Glicine 20,7664 1,5589
E Alanine 13,0 103,3811 9,2102
Citrulline 1.7 5,0707 0,
Ac.a-aminobutiric 13,3 4,9165 0,5070
Valine | High of N 259535 3,0405
Cysteine 14,7 16,4739 1,9793
Homocysteine 0,3571 0,0483
Methionine | Lowof N 0,9517 0,1420
Index Fisher 3,1631
Index C 3,6439
Index P 11,3 0,9576
Tyrosine / phenylalanine 12,9 29340
l Alanine / lizine 11,8347 I
Glutamine / ammonia 1,8529
Braking/excitatory AA 11,9 1,9037

Figure 2. Metabolic work-up: the level of
aminoacids in the blood

Discussions. Mitochondrial diseases are a heterogeneous
group of disorders affecting energy production in the
human body. A multisystem impairment is typical for
this group of pathologies. The diagnosis of mitochondrial
disorders can be a challenge for clinicians, especially
for pediatric cases, which show enormous variation in
clinical presentations, as well as biochemical and genetic
complexity. Diagnostic criteria for mitochondrial diseases
in infants and children are available and identification of
pathogenic genetic variants is required to confirm de the
diagnosis [14] (figure 1). The identification of specific
genetic defects is important as it not only gives insights
into the underlying disease mechanism for that particular
patient but also may highlight the potential specific
treatments that were not considered previously.
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Does the infant or child have a mitochondrial disease?

v

History taking, physical examinations, and neurological examinations

Variable clinical manifestations, including unexplained multiorgan disorders
CNS symptoms and signs, including refractory seizures with a progressive encephalopathy or encephalomyopathy, etc.

“Red flag” of extra-CNS symptoms and signs, including short stature, neurosensory hearing loss, progressive external ophthalmoplegia,
pigmentary retinopathy, optic neuropathy, peripheral neuropathy, cardiomyopathy, cardiac arrhythmia, hepatopathy, renal tubular acidosis. etc.
Family history of unexplained developmental delay, epileptic seizures, or early death, etc.

Soft signs in maternal relatives, including short stature, migraine, deafness, and diabetes, elc.

/2

Neuroimaging studies: Brain MR| and MRS, etc.

Laboratory tests: CBC, electrolytes, ABG, blood sugar, blood ketone, ammonia, lactate, Ms/Ms assay, amino acids assays, UOA assay, etc.
Specific examinations: Hearing test, ECG, EEG, echocardiography, fundus examination, NCV, evoked potentials, etc.

e [\
Suspected syndromic MDs ” Suspected nonsyndromic MDs
v v
Common mtDNA mutations, l OGLST ]
Common mtDNA deletions, + ] -
Specific nNDNA mutations, or ¥
Depletion genes (Table 1) i R
+ T - I Muscle and/or tissue biopsy ]
R =
oasT ; L
v + - l Bernier diagnostic criteria’s ] Follow-up
Family member - - ¥ ) :::r::‘l?gliij rg;S
sludies [ Muscle and/or lissue biopsy I Common mIDNA mutations, + Clinical evolution
+ - Common mIDNA delations, T T
Y v Specific nRDNA mutations or
I Bemier diagnostic criteria” ] Follow-up Depletion genes (Table 1) Re-evaluate
: * Laboratory tests
¥ *#ilewalogical and + | = + Neuroimaging studies
Whole mtDNA sequencing, or : g‘;:g‘:’:l?&fiosés v [\ v
NGS for other genes (Table 1) Genetic counseting || NGS for other
+ Vv v genes (Table 1) Muscle and/or tissue
v * La‘”“z“w 10518545 studies l Genetlic counseling
» Neuroimaging studies
Family member I v -
sludies Muscle andlor tissue :3, '::Lys el
biopsy if indicated

Figure 1. A diagnostic algorithm in infants and children with mitochondrial disease.

ABG = arterial blood gas; CBC = complete blood cell count; CNS = central nervous system; ECG =
electrocardiogram; EEG = electroencephalography; MDs = mitochondrial diseases; MRI = magnetic resonance
imaging; MRS = magnetic resonance spectroscopy; Ms/Ms = tandem mass spectrometry; mtDNA = mitochondrial
DNA; NCV = nerve conduction velocity; nDNA = nuclear DNA; NGS = next generation sequencing; OGLST = oral
glucose lactate stimulation test; S/S = symptoms and signs; UOA = urinary organic acids.

NARP syndrome is a mitochondrial cytopathy transmitted
by maternal inheritance, due to the heteroplasmic
m.8993T>G mutation in the MT-ATP6 mtDNA gene. The
NARP syndrome is multisystem affection with variety
of clinical manifestations predominantly neurological
that needs a thorough differential diagnostic with other
metabolic diseases, especially with Congenital Disorders
of Glycosylation because some of clinical manifestations
overlap. Diagnosis approach of NARP syndrome is made
by clinical manifestation, metabolic work-up, and genetic
tests. An important tool in diagnostic of NARP syndrome
as a mitochondrial disorder is a Clinical Criteria Score
for diagnosis of Mitochondrial diseases (Nijmegen,
Netherlands). While unique clinical presentations
would often indicate the possibility of the condition,
only genetic testing would confirm the diagnosis. The
m.8993T>G mutation results in substitution of a highly

conserved leucine to arginine (p.Leul56Arg), and it is
the most common mutation associated with NARP [12].
There are currently no proven therapies which could
directly address NARP. Treatments for NARP syndrome
are presently focused on symptomatic management
rather than improving the biochemical defect caused by
the particular mutation.

Conclusions. Early onset in the presence of complete
health, the polymorphism of clinical manifestations, such
as a central nervous system lesion, muscle weakness,
impaired psychomotor development, and seizures
in a child should prompt the clinician to consider
NARP syndrome and conduct further investigations
such as measurement of blood lactate, performing
electromyography, magnetic resonance imaging, and
genetic analysis.
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