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REZUMAT

PROVOCARILE DIAGNOSTICULUI DEREGLARILOR CONGENITALE ALE GLICOZILARII VERSUS
MALADII MITOCONDRIALE: CAZ CLNIC

Cuvinte cheie: CDG, IEFT, MD, secventiere.

Introducere: Dereglarile Congenitale ale Glicozilarii (CDG) reprezinta un grup de erori inndscute de metabolism
determinate de defecte in sinteza glicanilor si altor glicoconjugate. Maladiile Mitocondriale (MD) apar ca urmare a
perturbarii cdile metabolice localizate in mitocondrii. Atat mitocondiriile cat si procesul de glicozilare sunt aproape in
toate celulele din organismul uman. Astfel, ambele grupuri de patologii sunt multisistemice, iar manifestarile clinice
sunt foarte variate si se suprapun in acelasi timp, ceia ce reprezinta o provocare pentru clinicienii.

Materiale si metode: Se raporteazd pacientul X, baietel ndscut fird particularitati patologice, dar care din prima luna
de viatd prezintd manifestiri clinice, predominant de afectare a sistemului nervos central cu hipotonie, spasticitate,
episoade de opistotonus, convulsii, atrofia nervului optic si trasaturi dismorfice.

Rezultate: Luand in consideratie tabloul clinic, s-a suspectat o eroare inndscuta de metabolism, initiindu-se work-upul
metabolic. Lactat, amoniac, profilul acilcarnitinic, aminoacizi in sdnge si urina fara modificéri. S-a determinat episoade
de hipoglicemie, hipocalcemie si cresterea transaminazelor. EMG, ECG si RMN cerebral-modificari nepecifice. IEFT
- profilul transferinei normal. Cariotip normal. Scorul Clinic dupd Nijmegen al Criteriilor de Diagnostic al Maladiilor
Mitocondriale 5puncte - posibil maladie mitocondriald. Analiza molecular-genetica a fost efectuata utilizind metoda
High Resolution Melting (HRM), determinidndu-se prezenta mutatiei punctiforme m.3243A>G in gena TLI al
genomului mitocondrial.

Discutii: CDG si MD reprezintd un grup de erori innascute de metabolism cu afectare multisistemicd, predominant
neurologicd care necesitd un algoritm de diagnostic diferential bine punctat. Manifestarile clinice ale acestor grupuri de
patologii de cele mai multe ori se suprapun, ingreunand procesul de diagnostic. Standardul de aur pentru diagnosticul
CDG este screeningul prin IEFT, iar pentru maladiile mitocondriale - biopsia musculara. Pasul final in diagnosticul
acestor maladii este reprezentat de metodele de secventiere pe panel de gene sau al intregului exom/genom.

Concluzii: CDG si MD reprezinta o provocare pentru clinicieni, mai ales in stadiul precoce al bolii. Variabilitatea
de manifestdri clinice conduce spre mimarea patologiilor, astfel acestea fiind subdiagnosticate. Pentru stabilirea
diagnosticului cat mai precoce este necesar de a implementa in fiecare departament genetic metodele de screening al
CDG si de secventierea pe panel de gene sau chiar al intregului genom/exom.

SUMMARY

THE CHALLENGE IN DIAGNOSIS OF CONGENITAL DISORDERS OF GLYCOSYLATION VERSUS
MITOCHONDRIAL DISORDERS: CASE REPORT

Keywords: CDG, Mds, IEFT, sequencing.
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Introduction: Congenital Glycosylation Disorders (CDG) are a group of inborn errors of metabolism caused by defects
in the synthesis of glycans and other glycoconjugates. Mitochondrial diseases (MD) occur as a result of disruption
of metabolic pathways located in the mitochondria. Both mitochondria and the glycosylation process are present in
almost every cell in the human body. Thus, both groups are multisystem afection, and the clinical manifestations are
very variable and overlap at the same time, which is a challenge for clinicians.

Materials and methods. Was reported, aboy born at term, who from the first month oflife presents clinical manifestations,
predominantly affecting the central nervous system with hypotonia, spasticity, episodes of opisthotonus, convulsions,
optic nerve atrophy and dysmorphic features.

Results. Considering the clinical picture, an inborn error of metabolism was suspected, initiating the metabolic
work-up. Lactate, ammonia, acylcarnitine profile, amino acids in the blood and urine without changes. Episodes of
hypoglycemia, hypocalcemia and increased transaminases have been reported. EMG, ECG and brain MRI-nonspecific
changes. IEFT - normal transferrin profile. Karyotype was normal. Clinical score by Nijmegen of the Diagnostic Criteria
for Mitochondrial Diseases 5 points - possibly mitochondrial disorder. Molecular-genetic analysis was performed
using High Resolution Melting (HRM) and revealed the presence of point mutation m.3243A>G in the TLI gene of
the mitochondrial genome

Discussions: CDG and MD represent a group of inborn errors of metabolism with multisystem involvement,
predominantly neurological impairment that require a well-targeted differential diagnostic algorithm. The clinical
manifestations of these groups of pathologies often overlap, making the diagnostic process difficult. The gold standard
for CDG diagnosis is IEFT screening and for mitochondrial diseases - muscle biopsy. The final step in the diagnosis of
these diseases is represented by the methods of sequencing on the gene panel or of the whole exome / genome.

Conclusions. The diagnosis of CDG and MDs is a challenge for clinicians, especially in the early stages of the disease.
The variability of clinical manifestations leads to the mimicking of pathologies, so they are often underdiagnosed.
In order to establish the diagnosis as early as possible, it is necessary to implement in each genetic department the
methods of CDG screening and sequencing on the gene panel or even of the entire genome / exome.

PE3IOME

3ATAYA OIVIATHOCTUKM BPOXKIEHHBIX 3ABOJIEBAHUMN ITTMKO3W/INPOBAHNS B
OTHOUIIEHNN MUTOXOHOPMAJIBHBIX 3ABOJTEBAHUN: KIMHNYECKUI CIIYYAN

KmroueBble cmoBa: BpoxueHHble HapylleHMs IJIMKO3WIMpPOBaHMA, MUTOXOHApUANbHble 3ab0/NeBaHus,
cexBeHuposanne, I[EFT.

Bsedenue: BpoxxpénusieHapyiuennsa rkosuanposanyst (CDG) npencTaBisoTco6 0 rpynnyBpOKAEHHbIX HAPYIIEH I
MeTabo/1M3Ma, BBISBAHHBIX fedeKTaMM CUHTe3a ITIMKAHOB M JAPYIMX ITIMKOKOHBIOTaTOB. MMUTOXOHZpUAsIbHBIE
3aboneanus (MDs) BOSHMKAIOT B pe3y/IbTaTe HapyLIEHNs MeTabOMNYEeCKMX [Ty Tell MUTOXOHAPMNIL. VI MUTOXOHAPUY,
U IPOLecC NIMKO3WIMPOBAHNUSA HPUCYTCTBYIOT MIOYTY B KaXK/0J1 KJIETKe Ye/I0Be4ecKoro Tena. Takum obpasom, obe
TPYIIIbI IPeACTaBIAIT CO60IT MYIBTUCUCTEMHOE TIOpaXKeHe, a KIIMHNYECKNe IPOsIBIIeHIsI O4eHb PasHOOOPasHBI I
YJaCTUYHO COBIAJAIOT, YTO AB/IACTCS MPOOIEMOIt /sl KIMHULNCTOB.

Mamepuanvt u memoovb:: Manbuuk, pOXAEHHDBI 6e3 IMAaTOTOIMYECKMX OCOOEHHOCTeN, HO C KIMHMYECKMMM
IIPOSIBJICHUAMI C IIEPBOTO MeCALa >KU3HY, 3aTPAarMBaIOIVIMI IPEUMYIIeCTBEHHO IIeHTPa/JIbHYI0 HEPBHYIO CUCTEMY
C TUIIOTOHMEll, CHACTMYHOCTBIO, SMU30JAaMU OIMCTOTOHYCA, CYZOpOraMy, aTpoduell 3pUTEIBHOTO HepBa U
AucMopdU3MaMI.

Pesynomamui: IlpyHuMas BO BHUMaHME KIMHMYECKYI0 KapTHHY, IOJO3PEBANIOCh BPOXKJEHHOE HapylleHMe
0OMeHa BeIIeCTB, YTO IOCTY)XWIO HPUMYMHONM MeTabommdeckoro obcmemopanus. IIpodunp makraTa, aMMmaxa,
alMIKapHUTVHA, aMMHOKUCIOTH B KpOBM 1 Mode 6e3 m3MeHeHMil. Coobmjamoch 06 amusofax TUIOITMKEMUN,
TMIIOKa/IbIIIEMMH M TTOBBILIeHN Y YPpoBHs TpaHcamuHas. DMI, OKI u MPT - Hecnerjudndeckyie u3MeHeHU TOMTOBHOTO
Mmosra. IEFT - HopmanbHbIil npodunb Tpancdeppuna. HopmanpHsiil kaprotun. Knnundeckas ouenka mo Heitmereny
IMArHOCTUYECKUX KPUTepVeB MUTOXOH[pPUANbHBIX 3ab60/eBaHMil 5 6a/ioB — BO3MOXKHO, MUTOXOHJIpUAsIbHas
naronorus. MoneKynispHo-reHeTiYecKuit ananus nposogunu Merogom High Resolution Melting (HRM), onpenensis
Ha/ju4ye To4eyHor mytanuy m.3243A> G B rene TL1 MUTOXOHAPMAIbHOTO TeHOMA.

Ob6cymoenue: CDG 1 MD npefcTaB/siioT co60it TPy BPOXXAEHHBIX OLIMOOK MeTabonMmM3Ma ¢ My/IbTUCUCTEMHBIM
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BOBJIeYEHIEM, ITIPEUMYIIECTBEHHO HEBPOIOTMYECKVMMI HAPYLIEHNMSMY, KOTOPble TPeOYIOT Iie/leHAalIpaBIeHHOTO
amroput™a A epeHIanbHoil AUarHOCTUKY. KIMHMYecKMe TPOSBIEHNs] STUX TPYNI IATONOIMII 4acTo
IepeceKaroTCs, YTO 3aTPYyHAHAET OMArHOCTUYECKMI Ipolecc. 30/I0ThIM CTaHZapToM fguarHoctukun CDG sBnsgerca
ckpunayHr IEFT, a ipy MUTOXOHAPMAIbHBIX 3a00/TeBaHMAX - GMOIICHS MBI, 3aK/TIOYNTEIbHBII IIAT B AMATHOCTUKE
3TUX 3a60/IeBaHMII IPENCTAB/IEH METOLAMI CEKBEHVPOBAHMSI ITAHE/V TEHOB M/IM BCETO 9K30Ma / TEHOMA.

Bwigoow. Muarnoctuka CDG u MD sBnsietcs mpo6nemMoit [jisi KIMHUIMCTOB, OCOOEHHO Ha pPaHHUX CTausIX
3aboneBaHys. PasHooOpasye KIMHMYECKMX INPOABIEHMI SBIACTCA NPUYMHON TPyFHOCTH AuddepeHnnanbHol
AMATHOCTYKY, II09TOMY JaHHbIe IATOJIOTMM YaCTO HEZOOLCHMBAIOT. YTOODI TOCTABUTD MAaTHO3 KaK MOXXHO PaHbIIIe,
HEOOXOMMO BHeIpeHEe BO BCEX TeHETUYECKIX OT/e/laX METOM[OB CKpMHMHTa 1 cekBeHnpoBauust CDG maHenu reHoB

VN Ja’ke BCETo reHoMa / aK30Ma.

Introduction. Congenital disorders of glycosylation
(CDQG) are a group of rare disorders caused by defect
in the synthesis of the glycans and in the attachment
of glycans to other compounds. The prevalence of
CDG is between 0.1- 0.5/100000 populations, 70% is
corresponding for PMM2-CDG type, with a frequency of
1: 20,000 in European population. According to the latest
research, about 150 types of CDG have been established
in over 1350 patients reported with a definitive diagnosis
at the molecular-genetic level, with a distribution of 94%
cases of CDG type I and 6% - respectively CDG type II.
As cellular organs such as the Endoplasmic Reticulum
and the Golgi Apparatus are present in virtually all
human cells, disruption of glycosylation by affecting
the structure of glycoproteins and their functionality is
resulting in a greatly varied multisystem impairment (>
80% with neurological damage, 22% - hepatic, 20 cardiac,
10% - immunological, etc.). Thus, many types of CDG are
mimicked by other pathologies, which serve as the cause of
CDG under diagnosis, with important medical and social
values[1,2,3,4]. The disease progress gradually sets in,
and the predominant nature of neurological impairment
is often confused with Infantile Cerebral Palsy (ICP) and
mitochondrial disorders. CDG types have been divides
in defect of N-glycosylation, O-glycosylation, lipidlinked
glycosylation and combined glycosylation pathways[5].
The most frequent type is the group of N-glycosylation
defect, namely the subtype PMM2-CDG, which has
more than 700 reported individuals and ALG6-CDG,
the second most common subtype. The typical clinical
manifestation for PMM2-CDG is hypotonia, strabismus,
abnormal fat distribution, inverted nipples, dysmorphic
features, feeding difficulties, seizures, proximal muscle
weakness and ataxia. The “Golden Standard” in the
diagnosis of CDG serves the investigation of blood
serum by Isoelectrofocusing of Transferrin (IEFT),
implemented in 1984[6]. Other diagnostic methods
include mass spectrometry, or matrix assisted laser
desorption/ionization  time-of-flight (MALDITOF)
glycan analysis. The identification of genetic mutations is
the confirmatory diagnosis of all CDG[7].

Mitochondrial disorders (MDs) are a group of genetic
disorders caused by disturbance in metabolic pathways
localized in the mitochondria. The occurrence of this
group, is approximately 1 in 8500 individuals. MDs affect
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many organs, in particular those having a highenergy
demand, such as brain, heart, muscle, liver and other [8].
The characteristic features are neurological regression,
global developmental delay, muscle hypotonia, muscle
weakness, seizures, ataxia, dystonia and spasticity. The
gastrointestinal system and growth are almost involved
in MDs. The most common phenotype is Kearns-Sayre
Syndrome (KSS), mitochondrial encephalopathy, lactic
acidemia, stroke-like episodes(MELAS) and MERRE
They have a high percentage of heteroplasmy and the
phenotypes of the disease depend this. The biochemical
abnormality highly suggestive for mitochondrial
disfunctions are elevated lactate levels, increased alanine
concentration in blood, and urine organic acids showing
elevated levels of Krebs cycle intermediates, 3-methyl-
glutaconic acids, ethyl-malonic acid or lactate. Muscle
biopsy is a method of MDs diagnosis, but in the last 10
years, the diagnostic approach increased the usage of
next-generation sequencing techniques [9].

CDG and MDs are multisystem disorder, that
predominantly affect central nervous system and many
of their features overlap. For clinicians the diagnosis
of this group of inborn errors of metabolism is a
challenge, especially in the early stage, that why often are
underdiagnosed.

Materials and Methods. We report a boy, first child in a
family, gypsy origin (they insist on non-consanguinity),
born at term with normal body weight. From the 1st mo
of life child manifested pneumonia, after that he became
to be irritated with progressive evolution. After that, he
developed generalized hypotonia and spasticity of the
limbs with episodes of opisthotonus. Periodically patient
presented episodes of fever non-correlative with clinical,
roentgen and blood manifestations. Other clinical evident
findings included dolichocephaly, asymmetry of the face
and ear flags, hypotrophy of the distal portions of the
lower extremities, minor cutis laxa, congenital stridor,
seizures, hepatomegaly, optic atrophy, psiho-motor
retardation, congenital crooked legs and diminished
osteo-tendinous reflexes. Considering multisystem
impairment predominant neurological a metabolic
disorder was suspected - CDG or MDs.

A. B.
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Figure 1. a) Melting curve of amplicon-based controls for m.3243A>G mutation.
b) Melting curve of the patient’s DNA for m.3243A>G mutation

Results. Considering a suspicion for inborn errors
of metabolism was initiated first line metabolic
investigations. Laboratory results initially showed
episodes of hypoglycemia (2.8-3.0 mmol/l, (ref.
val.3.89-5.84mmol/l)), hypocalcemia and increased
transaminases, normal lactate, ammonia, amino acids in
blood and urine and acylcarnitine profile. ECG showed
irregular sinusal rhytm, conduction disturbances in the
Hiss fascicle, right ventricular hypertrophy. Second line
of investigation revealed on EMG peripheral neuropathy.
Cerebral MRI showed hypogenesia of corpus callosum
and EEG epileptic activity. To exclude other diseases
which may occur with the same clinical manifestations
was performed karyotype with normal results (46
XY). Spinal Amyotrophy and Krabbe diseases were
excluded. Taking into account the multisystem damage,
predominant neurological system and many other
features which overlap it was necessary a differential
diagnosis between MDs and CDG. For diagnosis of
CDG was performed gold standard screening by IEFT
in the metabolic laboratory from Mayo Clinic USA
under Prof. Morava Eva's guidance and the result was
negative. Considering a normal profile of transferrin
on IEFT, was suspected MDs and accumulated score
on Nijmegen Clinical Criteria Score for Mitochondrial
disease was 5 point - probable MDs. Taking in account
that in our country there is no possibility to perform
muscle biopsy, was performed genetic analysis using
High Resolution Melting (HRM). High resolution
melting analysis of amplicons depends on DNA melting
in the presence of saturating DNA binding dyes. As the
temperature of the solution is increased, the specific
sequence of the amplicon (primarily the GC content and
the length) determines the melting behavior. When the
fluorescence signal is plotted against the temperature, the
fluorescence intensity decreases as the double stranded
DNA becomes single stranded and the dye is released.
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The melting temperature (Tm) at which 50% of the DNA
is in the double stranded state may be approximated by
taking the derivative of the melting curve. The unique
pattern of the melting curve, the derivative plot, or the
difference plot is used for mutation scanning. Genetic
analysis performed using the HRM technique revealed
the presence of point mutation m.3243A>G in the TLI
gene of the mitochondrial genome (fig.1).

Figure 2. A. Inverted nipples. C. Fat pads in CDG
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Dicussions. Congenital disorders of glycosylation
(CDG) are a group of rare disorders caused by defect
in the synthesis of the glycans and in the attachment of
glycans to other compounds. In the last decade with the
development of next-generation sequencing methods, the
subtypes of CDGs grew rapidly. Considering the presence
of glycosylation process everywhere in human body any
organ system may be affected, but predominantly the
nervous system. The age of onset and severity may range
from neonatal lethal to nearly asymptomatic adulthood.
The most commonly reported clinical symptoms include
developmental delay, failure to thrive, hypotonia,
neurologic abnormalities, hypoglycemia, and variable
liver, eye, skin, gastrointestinal, immunologic, skeletal,
and coagulation abnormalities [10]. A diagnosis of a
CDG may be suspected based upon the identification of
characteristic symptoms, a detailed patient history and a
thorough clinical evaluation. CDG should be considered
and ruled out in any unexplained syndrome. The gold
method of diagnosis of CDG is screening by IEFT, and
the last step is sequencing methods [4].

Neuromuscular | Central Metabolic and imaging Tissue
manifestations | nervous studies moarphology
(Maximum of 2 | system and | (Maximum of 4 points) {Maximum of
points) other organ 4 points)
involvement
(Maximum of
2 points)
a. Progressive g. Isolated j- Elevaied blood lactate on s. Ragged
external central three occasions (2 points) red fibers on
ophthalmoplegia | nervous k. Elevated cerebrospinal fluid | muscle biopsy
(2 points) systlem laclate (2 points) {2 puints‘:f
b. Ptosis involvement . present,
1 point) (1 point) '(f;‘fﬁ‘g“,d blood alanine points if >2%)
c. Exercise h.Anyoter ) kievated cerebraspinal fluid | & CIfUSe -
intolerance Eitl;lta;%d(c:rgan alanine (2 points) P ?ﬁgé:rt‘\grx'l:
S EE:ZE piint) n. Elevated urine tricarboxylic | ¢ oxidase
wleakness 1. Two or acid (Kreb) cycle intermediates histochemical
(1 point) more organ | @ POints) reaction or
systems o. Elevated urine ethylmalonic, | scattered COX
e .. | (2 points) 3-methylglutcaonic, deficient fibres
Hhab_domyoly&s ordicarboxylic acids (1 point) [ (4 points)
(1 point) p. Abnormal 31P-MRS u. Strongly
f. Abnormal (magnetic resonance succinate
electromyogram spectroscopy) inmuscle with | dehydrogenase
(1 point} reduced Phosphocreating/Pi | positive
ratio (2 points) vessels by
q. Abnormal T2 signal in basal | histochemistry
ganglia on brain MRI (2 points) | {1 paint)
r. Decreased resting metabolic
rate or abnormal exercise
studies (cycle ergometry
protocol) (2 points)

Figure 3. Nijmegen Clinical Criteria
for diagnosis of Mds.

Mitochondrial diseases(MDs) are the most frequent group
of metabolic disorders characterized by dysfunction of
functional mitochondria. The prevalence of this group
of disorders is about 1 in 4300 cases [11]. The MDs is a
multisystem affection with clinical heterogeneity which
is most likely due to the heteroplasmy level of mtDNA
molecules in cells and the threshold effect: mtDNA
molecules are distributed in multiples copies in each
cell (polyplasmy) but most pathogenic mutations do not
usually affect all mtDNA copies (heteroplasmy) [12]. The
most children affected with mitochondrial disease do not
have in early stage of disease a classical manifestation
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which determines the underdiagnosis of MDs. In this
group of disorders, the most affected cells are those who
require more energy for development such as neurons,
skeletal and cardiac muscle, that is why encephalopathy
and myopathy are often prominent features in the
various type of MDs [13]. Other symptoms as short
stature, neurosensory hearing loss, progressive external
ophthalmoplegia, axonal neuropathy, diabetes mellitus,
and renal tubular acidosis are relevant for respiratory
chain dysfunctions [4]. The diagnosis of MDs is based on
clinical and biochemical features. An important tool in
diagnosis of MDs is Nijmegen Clinical Criteria Score for
Mitochondrial disease that (fig. 3) has a high specificity to
distinguish between mitochondrial and other multisystem
disorders [15]. The CDG may be underdiagnosed when
mimic MDs, because both are multisystem disorders
with clinical characteristics that may overlap. One of
the common features of CDG and MDs who needs a
very detailed differential diagnosis is myopathy, which
is found almost in all types of diseases. In the most
common type of CDG(PMM2-CDG), the myopathy is
accompanied with failure to thrive, coagulopathy, mental
retardation, hypogonadism and inverted nipples, fat pads
which are key sings of CDG disorder suspicion (fig 2). In
MDs the myopathy is followed by sensorineural hearing
loss, diabetes mellitus, ptosis and progressive external
ophthalmoplegia.

Figure 4. Cutis laxa

Cutis laxa (fig.4) is a condition who first was described
as a congenital anomaly syndrome and recently redefined
as a CDG. This clinical manifestation can be found in
some type of CDG as ATP6V0A2-CDG, COG7-CDG,
ATP6V1A-CDG, ATP6VI1EI-CDG followed by short
stature, joint laxity, muscle weakness, developmental
delay, dwarfism, failure to thrive and adducted thumbs
[5]. At the same time, the cutis laxa is described in
individuals with mitochondrial pathogenic variations
PYCRI and can fully imitate those of ATP6V0A2-CDG
including generalized skin involvement, growth and
developmental delay, joint dislocations and intellectual
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disability. Transferrin isoform analysis (eg, TIEF) is the
recommended diagnostic approach to make difference
between the two conditions and as the last step, sequence
analysis confirms the diagnosis [4]. More than 90% of
children develop epilepsy, unspecific clinical features
and could fit glycosylation disorders but also with
many mitochondrial diseases. In ALG6-CDG the
epilepsy is accompanied by ataxia, proximal weakness,
developmental delay, cyclic behavioral changes and
autistic features. MELAS, MERFF, KSS and MNGIE
have been described with very similar phenotype and
the lactic acid levels are frequently unreliable, that is why
the differential diagnosis is a challenge for clinicians [4].
Liver involvement is characteristic for both groups of
inborn errors of metabolism. In mitochondrial disorders
hepatopathies mostly present as neonatal acute liver
failure or cholestasis, but in CDG one-quarter liver
involvement can be progressive and even life-threatening
[15]. In CDG was described types with isolated liver
affection (MPI-CDG, TMEM-CDG, CCDC115-CDG,
ATP6AP1-CDG) and predominant liver impairment in a
multisystem affection (ALG1-CDG, ALG3-CDG, ALGS-
CDG, COG-CDG, PGM1-CDG) [16,17,18,19]. In some
type of CDG, hepatopathies with additional abnormalities
as hypercholesterolemia, high alkaline phosphatase
levels or decreased ceruloplasmin can facilitate early
recognition of CDG. For mitochondrial diseases
liver affection is usually progressively associated with
neuromuscular symptoms and lactic acidemia. Diagnosis
on liver impairment includes screening for CDG by IEFT,
lactic acidemia and alanine measurement for MDs, in
finally sequencing [20,21,22]. The cardiomyopathy is
another symptom that is described in both pathologies,
in special in MDs. Hypertrophic cardiomyopathy is
reported in almost 20% of patients with mitochondrial
affection [23]. Dilated cardiomyopathy with short stature
and normal intelligence is described in children with
DOLK-CDG and DK1-CDG [24]. In individual with
dilated cardiomyopathy and normal intelligence, the
clinician should screen for glycosylation abnormalities
(IEFT), measure lactate and ammonia, and screen
for 3methylglutaconic aciduria by urine organic acid
analysis. Congenital cerebellar vermis hypoplasia is the
common symptom of CDG, also may be associated with
cerebellar and cortical atrophy, clinical manifestations
that can be found in MDs in the same time. SRD5A3-
CDG present ponto-cerebellar hypoplasia associated with
eyes malformations (coloboma, cataract and glaucoma).
Several MDs are known with similar phenotype but
relatively spread compared with CDG. In individuals with
ponto-cerebellar hypoplasia for differential diagnosis
should be recommended a detailed eye examination;
followed by IEFT; lactate measurements in blood and CSE.
In some cases, IEFT can be false negative, therefore gene
panel sequencing is recommended. Stroke-like episodes
are considered highly suggestive for MDs, however it is
reported as a relatively frequent complication in PMM2-
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CDG. For each disease the path mechanism seems to
be different, but the symptoms and MRI picture can be
indistinguishable. For establish the diagnosis as quickly
and accurately as possible, itis necessary to followa correct
differential diagnostic algorithm [4]. When it suspected a
MDs or CDG, it should be initiated first and second line
metabolic investigation (acid-base status, electrolytes,
glucose, transaminases, ammonia, lactate, amino acids,
organic acids, acylcarnitine profile). Then the clinician
must make a correlation between a phenotype of patient
and lab results and to decide to screen the unclear patient
by IEFT for CDG. In dependence of modification of
trasferrin profile, will start gene panel sequencing, for last
step of diagnosis.

Conclusion. The CDG and MDs are group of inborn
errors of metabolism with features that usually overlap.
The heterogeneity of clinical manifestations determines
misdiagnosis of the disease, that is why need a thorough
diagnostic approach. Is necessary to implement a
screening methods for CDG and next generation
sequencing in each genetic department.
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