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Doza de Sawis este de un comprimat zilnic faré nici o pauza, administrat de preferinta la aceeasi ora in fiecare zi, cu putin lichid, dupé necesitate.
Comprimatul poate fi luat cu sau fara alimente. Comprimatele trebuie administrate in mod continuu, indiferent de sdngerarea vaginala. Cand s-a
terminat un pachet, urmatorul trebuie inceput fard intrerupere. Nu exista experienta in ceea ce priveste tratamenul cu Sawis pe o perioada mai mult de
15 luni la pacientele cu endometrioza. Tratamentul poate fi inceput in orice zi a ciclului menstrual. Orice contraceptie hormonala trebuie oprita inainte
de initierea tratamentului cu Sawis. Daca contraceptia este necesard, trebuie folosite metode contraceptive non-hormonale (de exemplu metoda de
bariera). Pentru administrare orala. Contraindicatii: Sawis nu trebuie utilizat in cazul prezentei oricareia dintre conditiile enumerate mai jos, care
rezulta partial din i iile privind alte medi care contin numal Daca oricare dintr e aceste afe((mnl apare in timpul utilizarii
Sawis, tratamentul trebuie intrerupt imediat: boala venoasa boala arteriala si sau in
prezent (de exemplu, infarct miocardic, accident vascular cerebral, cardiopatie |s(hem|ca) diabet zaharat cu implicatii vasculare; hoala hepatica severa
prezent sau in antecedente, atat timp cat valorile functiei hepatice nu au revenit la normal; tumori hepatice (benigne sau mallgne] prezente sau
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epidemiologice a raportat o crestere usoara a riscului relativ (RR=1,24) de cancer mamar di la femeile care utilizeaza contrace orale (C0)
in mod curent, in special prin utilizarea medicamentelor cu estrogen-progestogen. Riscul crescut dispare treptat pe parcurs de 10 ani de la incetarea
util contraceptivelor orale combinate (COC). Deoarece cancerul mamar este rar la femeile cu vrsta sub 40 ani, numarul crescut de cazuri de
cancer mamar diagnosticat la femeile care utilizeaza in mod curent sau care au utilizat recent COC este mic in raport cu riscul general de cancer de sén.
Osteoporoza: Modificari in densitatea minerala osoasa (DMO). REACTII ADVERSE: Prezentarea reactiilor adverse are la baza MedDRA. Este utilizat cel
mai potrivit termen MedDRA pentru a descrie 0 anumita reactie, simptomele si conditiile legate de acesta. Reactiile adverse sunt mai frecvente in timpul
primelor luni dupa inceperea tratamentului cu dienogest de 2 mg comprimate si dispar pe masura continuarii tratamentului. Pot exista modificari ale
caracteristicilor sangerarilor, cum sunt hemoragii intermenstruale, sangerari neregulate sau amenoree. Urmatoarele reactii adverse au fost raportate la
utilizatorii comprimatului de dienogest 2 mg. Reactiile adverse raportate cel mai frecvent in cazul tratamentului cu dienogest comprimat de 2 mg sunt
dureri de cap (9,0%), disconfort mamar (5,4%), stare depreswa lS 19%) si acnee (5,1%). In plus, ma]omaiea pacientelor tratate cu dienogest comprimate
de 2 mg au prezintat modificari ale caracteristicilor sa le. Caracteristicile sangera le au fost evaluate sistematic,
folosind jurnalele pacientelor si au fost analizate prin metoda OMS privind perioada de referint de 90 zile. in primele 90 zile de tratament cu dienogest

in antecedente; tumori maligne sensibile la hormoni sexuali, diagnosticate sau suspectate; hemoragii vaginale
la substanta activa sau la oricare dintre excipientii. ATENTIONARI $1 PRECAUTII SPECIALE PENTRU UTILIZARE Hemoragii uterine grave: Daci
hemoragia este abundentd si continua in timp, poate duce la anemie (severa in unele cazuri). In cazul aparitiei anemiei trebuie luata in considerare
intreruperea tratamentului cu Sawis. Modificdri ale caracteristicilor sangerdrii: Tulburdiri circulatorii: Din studiile epidemiologice exista putine dovezi
pentru o asociere intre medi care contin numai si un risc crescut de infarct miocardic sau tromboembolism cerebral. Riscul
evenimentelor cardiovasculare si cerebrale este legat de cresterea varstei, hipertensiunea arteriald si fumat. La femeile cu hipertensiune arteriala,
riscul accidentului vascular cerebral poate fi usor crescut de medicamentele care contin numai progestogen. Tumori: O meta-analizé a 54 studii

de 2 mg, s-au observat urmatoarele caracteristici ale sangerarilor (n=290; 100%): amenoree (1,7%), sangerari rare (27,2%), sangerare
frecventa (13,4%), sangerare nerequlaté (35,2%), sangerare prelungité (38,3%), sangerare normald, adicé niciuna din categoriile anterioare (19,7%).
Pe parcursul celei de-a patra perioada de referintd, au fost observate urmatoarele caracteristici ale sangerdrilor (n=149; 100%): amenoree (28,2%),
sangerare rara (24,2%), sangerare frecventa (2,7%), sangerare neregulata (21,5%), singerare prelungita (4,0%), sangerare normald, adica niciuna
din categoriile anterioare (22,8%). NUMARUL CERTIFICATULUI DE iNREGISTRARE: 26109. DATA AUTORIZARII: 09.04.2020; DATA REVIZUIRII
TEXTULUI: Aprilie 2020. Statutul legal: Cu prescriptie medicald
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Sistem cu cedare intrauterind cu Levonorgestrel
20 micrograme/24 ore

Sunt stapana dorintelor mele

DENUMIREA COMERCIALA A MEDICAMENTULUI: DONASERT 20 micrograme/24 ore sistem cu cedare intrauterina. COMPOZITIA CALITATIVA $I CANTITATIVA: Substanta activa este levonorgestrel. Sistemul cu cedave intrautering confine Ievunorgestvel 52 mg. Eliberarea initiala de levonor-

gestrel este de aproximativ 20 micrograme pe zi, reducdndu-se la aproximativ 12 mlcrograme pe zi dup 3 ani. FORMA FARMACEUTICA: Sistem cu cedare intrauterin de levonorgestrel (SIU). Indicatii sangerarii Doze si mod
de administrare: Inifierea tratamentului: La femeile de varsta fertila, Donasert este inserat in interiorul cavitatii uterine in decurs de sapte zile de la debutul menstruatiei. Insertia postpartum: Pentru a reduce riscul de perforape mser]ule postpartum trebule amanate pana cand uterul este
retras complet. Nu inserafi mai devreme de sase saptamani dupa nastere. De asemenea, Donasert poate fi inserat imediat dupa avort in primul trimestru. Donasert este eficient timp de patru ani in indicatjile pentru si sangerare Ca urmare, trebuie extras

dupé 4 ani de utilizare. Copii si adolescenti: Donasert nu a fost studiat la paciente cu varsta sub 16 ani. Donasert nu trebuie utilizat inainte de instalarea menarhei. Insuficien{d hepaticd: Donasert este contraindicat la pa(lentele autumori hepatice sau cu alte afectiuni hepatl(e acute sau severe.
Instructiuni pentru utilizare si manipulare: Donasert este furnizat intr-un ambalaj steril care nu poate fi deschis pana este necesar pentru insertie. Produsul expus trebuie manipulat cu precautii privind asepsia. (um se insereazd Donasert: Este ferm recomandat ca Donasert sé fie inserat doar de
catre medici sau profesionisti in domeniul sanatétii care au experienta in insertiile de SIU cu levonorgestrel si/sau au fost instruiti suficient in privinta insertiei SIU cu levonorgestrel. Cum sd extrageti Donasert: Donasert este extras prin tragerea cu blandete de fire cu ajutorul forcepsului. Daca firele
nu sunt vizibile si dispozitivul este in cavitatea uterind, el poate fi extras utilizand un tenaculum ingust. Este posibil ca acest lucru s solicite dilatarea canalului cervical. Daca nu se doreste apari;ia unei sarcini, extragerea trebuie efectuata in timpul menstruatiei la femeile de varsta fertila, daca
aceasta exista. Daca sistemul este extras la mijlocul perioadei ciclului menstrual si femeia a avut contact sexual in interval de o saptdmana, exista riscul aparitiei unei sarcini, daca nu se insera un sistem nou imediat dupa extragerea celui anterior. Dupa extragerea Donasert, dispozitivul trebuie
verificat pentru a se asigura c este intact. n timpul extragerilor dificile, au fost raportate cazuri unice de alunecare a cilindrului cu hormon peste bratele orizontale si ascunderea lor impreuna in interiorul cilindrului. Aceasta situatie nu necesita interventie ulterioara odata ce s-a constatat ca
SIU este complet. De obicei, proeminentele bratelor orizontale previn detasarea completa a cilindrului de corpul T. Contraindicatii: Sarcina cunoscuta sau suspectata Boala inflamatorie pelvin actuala sau recurenta; Infectie la nivelul tractului genital inferior; Endometrita postpartum; Avort
cu complicatii infectioase in ultimele trei luni; Cervicita, displazie cervicald; Neoplazii uterine sau cervicale suspectate sau confirmate; Tumoare hepatica sau alté boala hepatica acuta sau severa; Anomalii uterine congenitale sau dobandite, inclusiv fibroame, daca deformeaza cavitatea uterina;
Sangerdri uterine anormale de etiologie neprecizatd; Afectiuni asociate cu susceptibilitate crescuta la infectii; Tumori dependente de hormoni in prezent sau suspectate, cum este neoplasmul mamar; Neoplazii acute care afecteaza sangele sau leucemii, cu exceptia perioadelor de remisiune; Boala
trofoblastica recenta cu niveluri constant marite de h(G; Hipersensibilitate la substanta activa sau la oricare dintre excipienti. Atentionari si precautii speciale pentru utilizare: Donasert poate fi utilizat cu precautie dupa consultul de specialitate sau trebuie avuta in vedere extragerea sis-
temului, dacd oricare dintre urmatoarele afectiuni exista sau apare pentru prima data in timpul tratamentului: Migrena, migrena focala cu pierdere de vedere asimetrica sau alte simptome sugestive pentru ischemie cerebrala tranzitorie. Cefalee neobisnuit de severa sau neobisnuit de frecventa.

Icter. Cregtere marcat a tensiunii arteriale. Neoplazii care afecteaza sangele sau leucemii in remisiune. Utilizarea lui corti idian cronic. dente de chisturi ovariene functionale simptomatice. Boala arteriala severa activa sau in antecedente, cum sunt accidentul vascular
cerebral sau infarctul miocardic. Factori de risc severi sau multipli pentru afectiune arteriala. Afectiune trombotica arteriala sau orice afectiune embolica in prezent. Tromboembolism venos acut. Donasert poateﬁ utilizat cu precautie la femeile cu cardiopatii congenitale sau cu valvulopatii cu
risc d ta infectioasd. Sa il late pot masca unele simptome si semne ale polipilor sau tumorilor maligne de la nivelul endometrului, i, in aceste cazuri, trebuie luate in considerare masuri diagnostice. In general, femeile care utilizeazs Donasert trebuie s fie incurajate s

intrerupa fumatul. Fertilitatea, sarcina si aldptarea: Sarcina: Donasert nu trebuie utilizat in timpul unei sarcini existente sau suspectate. Alaptarea: Levonurgestrelul se elimina in cantitati foarte mici in laptele matern dupa utilizarea SIU cu levonorgestrel. Deoarece nu este de asteptat niciun
risc pentru copil, poate fi continuata alaptarea in timpul utilizarii Donasert. Sangerarea uterind a fost raportaté rar la femei care utilizau SIU cu levonorgestrel in timpul alaptarii. Fertilitatea: Utilizarea de SIU cu levonorgestrel nu schimba cursul fertilitatii feminine dupa extragerea SIU. Reac
adverse: Reactiile adverse sunt mai frecvente in timpul primelor luni dupa insertie si descresc in timpul utilizarii prelungite. Reactii adverse foarte frecvente (care aparla mai mult de 10% dintre utilizatoare) includ sangerari uterine/vaginale incluznd patari, oligomenoree, amenoree si chisturi
ovariene benigne. Frecventa chisturilor ovariene benigne depinde de metoda de diagnosticare utilizata si, in studii clinice, au fost diagnusticagi foliculi mariti la 12% dintre subiectii care utilizau un SIU cu Ievonorgestrel Majoritatea foliculilor sunt asimptomatici si dispar in decurs de trei luni.
Precautii speciale pentru pastrare: A se pastra in ambalajul original. A se pastra blisterul in cutie pentru a fi protejat de luminé. Natura si continutul ambalajului: SIU Donasert este ambalat individual impreuna cu dispozitivul insertor intr-un blister termoformat (poliester) cu un capac
detasabil (TYVEK-Polietilena). NUMARUL CERTIFICATULUI DE INREGISTRARE 25380. DATA AUTORIZARI 06.03.2019. DATA REVIZUIRII TEXTULUI Mame 2019. Statutul legal: Cu prescriptie medicala. A(eslmatenalpublmmlem desrmarpersonnelolcahﬁcnresapresme,
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JUBILEU

OMUL, PEDIATRUL, SAVANTUL, PROFESORUL, MANAGERUL -
NINEL REVENCO

O fild aparte a istoriei in pediatria con-
temporand este scrisd de distinsa si apre-
ciata doamnd Ninel Revenco - doctor
habilitat in stiinte medicale, profesor
universitar, cercetdtor si manager, per-
soand de mare responsabilitate. Dintr-o
privire retrospectiva a celor aproape pa-
tru decenii de muncé asidua, omagiata
se prefigureazd ca o personalitate com-
plexa, preocupata de o serie de probleme
fundamentale ale sanatatii copiilor, foar-
te variate si care isi impartaseste propri-
ile idei cu intreaga comunitate. Aceastd
aniversare este un emotionant prilej de
venerare $i omagiere a colegului nostru, pe care il privim
cu respect si-i aducem cuvenitul cuvant de lauda. Efortu-
rile consecvente investite in activitatea clinicd si de cerce-
tare stiintificd, devotamentul si pasiunea cu care practicd
medicina, au fost in permanenta sustinute de un crez, pe
care il putem sintetiza in cuvintele: verticalitate, compe-
tentd, spirit activ, initiativa, principialitate, autoritate, vo-
intd si intelepciune.

#

Realizarile profesionale ale Doamnei Profesor Ninel Re-
venco sunt impresionante. Si-a inceput activitatea clinica
in calitate de medic pediatru neonatolog. A urmat secun-
dariatul clinic in cardiologie pediatricd si instruirea in
reumatologie pediatricd in Oxford, Marea Britanie. Gra-
dul stiintific de doctor habilitat in stiinte medicale a in-
cununat cercetdrile proprii, totodata experienta vasta in
domeniul activitatii de cercetare se reflecta in realizérile
frumoase ale discipolilor sai, Dna Revenco avind o acti-
vitate didacticéd desavarsita in calitate de profesor univer-
sitar; activitate manageriald in cadrul Institutului Mamei
si Copilului (Sef Clinica Reumatologie si Vicedirector
Cercetare, Inovatie si Transfer tehnologic) si a Universita-
tii de Stat de Medicind si Farmacie ,,Nicolae Testemitanu”
(Director Departament Pediatrie).

Experienta vastd in domeniu este aplicatd cu succes in
activitdtile de consultantd si conducere in calitate de
Expert al Companiei Nationale de Acreditare si Eva-
luare in Sdnitate, Specialist Principal in Reumatologia
Pediatrica al Ministerului Sdnatatii, Presedinte al Co-
misiei de Specialitate Pediatrie MSMSP RM, Presedin-
te al Comisiei de Atestare al Medicilor Pediatri si Neo-
natologi din RM, Presedinte al Societitii de Pediatrie
din Moldova. Executarea functiilor de Delegat Natio-
nal al Republicii Moldova la Academia Europeana de
Pediatrie, Vicepresedinte de Onoare al Societatii de Pe-

diatrie din Romaénia si Vicepresedinte al
Federatiei Pediatrilor Térilor CSI se re-
flecta in colaborarea vasti internationa-
14, care se realizeazd prin organizarea a
numeroase conferinte si simpozioane cu
participarea expertilor de talie mondia-
1a. Alinierea la standardele internationa-
le in domeniul pediatriei este un obiectiv
realizat cu succes de doamna Profesor
Ninel Revenco in calitate de Coordona-
tor de tard al Organizatiei Mondiale a
Sanatitii si UNICEE.

P Este autoare a numeroase publicatii

' stiintifice si metodico-didactice: mo-
nografii, articole stiintifice aparute in reviste de speci-
alitate din strainatate si culegeri stiintifice internatio-
nale, articole publicate in culegeri stiintifice nationale,
publicatii eletronice, comunicari prezentate la diverse
manifestari stiintifice, certificate de drept de autor si de
inovator. De remarcat si manualul de pediatrie pentru
invatamantul universitar, recomandari/indicatii meto-
dice, ghiduri si protocoale clinice nationale.

Amintim aici si de titlul Omul Anului si medalii, diplo-
me si mentiuni conferite de Guvernul Republicii Mol-
dova, Universitatea de Stat de Medicina si Farmacie
»Nicolae Testemitanu”, Institutul Mamei si Copilului si
alte organizatii, inclusiv de peste hotare, pentru activi-
tate prodigioasd in domeniul ocrotirii sandtatii, pentru
responsabilitate, contributie importanta la dezvoltarea
si perfectionarea sistemului medical din tard, recunos-
tintd si apreciere pentru munca depusd, pentru activita-
tea remarcabild, merite deosebite in dezvoltarea cerce-
tdrii, promovarea imaginii Republicii Moldova pe plan
international.

Activitatea prodigioasa de cercetare in plan national
si international se reflectd in numeroasele proiecte
conduse de doamna Profesor Ninel Revenco - proiect
moldo-german ,Projektes Curriculare Modernisie-
rung und bessere Versorgung der Republik Moldova”
(2012-2014), proiectul de colaborare cu Suedia, Litua-
nia si Ucraina sub egida Institutului Suedez ,,Networ-
king to improve health care for mothers and prema-
ture infants in the Baltic region and Moldova. Swe-
dish Institute Baltic Sea Unit” (2015-2016), proiectul
national ,Evaluarea incidentei, prevalentei, factorilor
de risc, cercetarea aspectelor clinice, neuroimagistice,
neurofiziologice si de remediere neurotroficd a acciden-
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telor vasculare cerebrale la copii” (2017-2018), proiectul
national ,Elaborarea metodelor inedite de diagnostic
precoce al maladiilor imunodeficitare in baza studiului
clinico-imunologic si molecular-genetic al pacientilor
cu suspectie la imunodeficiente primare” (2020-2023),
proiectul national ,Impactul imunizirii asupra mor-
biditatii si mortalitétii copiilor prin boli respiratorii in
Republica Moldova” (2020-2023), proiecte nationale cu
suportul UNICEF Moldova ,,Supportive supervision on
strengthening home visiting programme as a part of child
health, growth and development standards” (2017-2019)
si ,Strenghetenening Mother and Child Health Compo-
nent at the Level of Primary Health Care” (2019-2020), si
multe alte proiecte nationale si internationale.

Doamna Profesor Ninel Revenco este un reprezentant
de elitd al comunitatii pediatrilor din tard, dar si al co-

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

munitétii stiintifice, inalt apreciata de colegii de breas-
1a din tard si de peste hotare. Rezultatele cercetarilor si
activitatii dumneaei sunt dovada muncii pe care o de-
pune in favoarea tinerei generatii si merita cu desavar-
sire acest titlu frumos de ,,mama tuturor micutilor” din
Moldova. Ne exprimam recunostinta pentru contributia
remarcabild pe care a realizat-o pe parcursul anilor in
tratarea si salvarea miilor de copii din intreaga tara.

Cu deosebit respect,

colectivul Institutului Mamei si Copilului,
al Departamentului Pediatrie

al USMF ,,Nicolae Testemitanu”

si intreaga comunitate medicala

din Republica Moldova
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PROFESORUL LUDMILA ETCO, PERSONALITATE DE PRESTIGIU
A STIINTEI MEDICALE, OMAGIATA LA IMPLINIREA VARSTEI
DE 75 DE ANI

Comunitatea medicala din R. Moldova a
omagiat, la 20 iunie a.c., pe Dna Ludmila
Etco, Profesor Cercetitor, doctor habili-
tat in stiinte medicale, cercetdtor stiintific
principal al Laboratorului Obstetricd al
IMSP Institutul Mamei si Copilului,

Dna Profesor Ludmila Etco este o perso-
nalitate de prestigiu a medicinei, in special
a obstetricii §i ginecologiei moldovenesti,
profesor cercetdtor, savant si practician
de reputatie nationala si internationald.
Domnia Sa si-a dedicat intreaga existenta
acestui domeniu de extremad dificultate,
printr-o activitate complexd, desfisuratd
in spital, in sala de nastere, in cercetare, ca medic de vo-
catie si om de stiintd. Prin activitatea desfasurata, aflatd
in avangarda evolutiilor din aria stiintelor medicale, prin
opera stiintifica pe care a realizat-o, Dna Profesor Lud-
mila Etco are un aport considerabil in domeniul obstetri-
cii §i ginecologiei contemporane.

Dupid absolvirea cu eminentd a Facultitii de Medicind
Generald a Institutului de Stat de Medicina din or. Chi-
sindu, 1968, Dna Etco a debutat ca medic obstetrician
ginecolog la Spitalul central raional, or. Nisporeni. A ac-
tivat ulterior ca medic de sector in serviciul de consultatie
pentru femei, apoi medic-ordinator in stationarul Mater-
nitatii republicane din or. Chisinau.

In perioada 1977-1986, a detinut functia de medic-sef
adjunct in problemele curative in Maternitatea oraseneas-
cd nr. 2, iar in urmadtorii doi ani a activat in calitate de me-
dic-sef adjunct al Spitalului Clinic Republican nr. 2.

Odati cu fondarea, in 1988, a IMSP Institutul Mamei si
Copilului, Profesorul Ludmila Etco devine unul dintre pri-
mii colaboratori. In calitate de sef al sectiei stiintifice de
obstetrica a acestei institutii, a contribuit esential la forma-
rea si dezvoltarea colectivului Departamentului cercetare.
De-a lungul timpului, in cadrul Laboratorului Obstetricd,
au fost derulate circa 11 proiecte de cercetare, care au avut
ca tematicd profilaxia maladiilor infectioase la lauze si co-
pii, patologia infectioasd in perioada prenatala, determina-
rea factorilor de risc major in morbiditatea si mortalitatea
perinatala, profilaxia precoce si tratamentul preventiv al
gravidelor cu risc sporit de patologie a sistemului nervos
central la fat pentru micsorarea invaliditatii copiilor si
ocrotirea sanatatii neuropsihice a societatii etc.

Dna L. Etco imbina activitatea stiin{ifica cu o bogata si
responsabild practica medicald, contribuie la prestarea

serviciilor medicale de calitate prin par-
ticiparea activa si asigurarea procesului
curativ, prin acordarea tratamentului
conservator si chirugical gravidelor si li-
uzelor. Expert obstetrician-ginecolog de
inalta calificare, dna L. Etco a salvat per-
sonal vietile a numeroase paciente, inclu-
siv prin asigurarea serviciului de urgenta
la nivel national pe linia Aviatiei Sanitare.

Inspirat si talentat om de stiin{d, prof.
Efco este si un iscusit manager in sanata-
tea publica. Ea a executat, in perioada ani-
lor 2003-2010, functia de Director general
al Instinutului de Cercetari Stiintifice in
domeniul Ocrotirii Sénétatii Mamei si Copilului. Prin
eforturile dnei Ludmila Etco si ale colectivului pe care l-a
condus, s-a obtinut reducerea morbiditétii si mortalititii
materne si infantile in republicd. Elemente noi de asigu-
rare a calitdtii serviciilor medicale, cum sunt instituirea
serviciului sanitar-epidemiologic si organizarea masuri-
lor antiepidemice adecvate, au permis sa fie tratate cele
peste de 300 de gravide contaminate cu gripa tip AHINI,
in anul 2009, fiind evitate cazurile fatale. In aceeasi peri-
oadi a fost instituit Serviciul socio-psihologic care a con-
solidat efortul serviciilor medicale si sociale in beneficiul
mamelor si copiilor cu probleme de sanatate, a permis
crearea unui mecanism de monitorizare medico-sociala,
cu precidere pentru pacientele din localitatile rurale. La
fel, in perioada vizatd, au fost asistate mii de nasteri in
programul de parteneriat la nastere, in scopul consolida-
rii familiilor.

Un aspect important al muncii organizatorice este or-
donarea asistentei organizator-metodice acordate insti-
tutiilor medicale din zonele republicii. Astfel, in cadrul
implementdrii Strategiei Nationale de Sanatate si prin
coordonarea personald a Programului National de pe-
rinatologie, in perioada anilor 2003-2010, dna Ludmila
Etco a contribuit la implementarea Asigurarilor Obliga-
torii in Medicina in domeniul ocrotirii sanatatii mamei
si copilului. Regionalizarea asistentei materne, perinatale
si infantile a fortificat capacitatea tehnico-materiala si a
resurselor umane si a consolidat efortul la nivelul central
si local pentru asigurarea accesului echitabil al populati-
ei, in special al femeilor si copiilor din localitatile rurale,
la servicii medicale de calitate, prin crearea tehnologiilor
contemporane (inclusiv nemedicamentoase) ce vizeazd
diagnosticul si tratamentul infectiei intrauterine, profi-
laxia afectiunilor septico-purulente, dupd nasterea per
vias naturales si prin operatie cezariand. Ca rezultat, s-a
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obtinut reducerea mortalititii infantile si materne in Re-
publica Moldova.

Activitatea stiintificd a dnei Ludmila Etco a debutat cu
teza de doctor in stiinfe medicale, realizatd in cadrul
Institutului de Cercetdri de Obstetricd si Ginecologie
»O. Ott” din Leningrad (astdzi St. Petersburg), Russia,
pe tema ,Evaluarea comparativi a operatiei cezariene
intra- si extraperitoneale”. In anul 1995 ea sustine teza
de doctor habilitat in stiinte medicale pe tema ,,Metode
nemedicamentoase de profilaxie si tratament ale afectiu-
nilor septico-purulente in nasterea prin cezariand”. Dna
L. Etco detine titlul de Profesor cercetator. Este membru
al Consiliului de experti pentru sus{inerea tezelor in ca-
drul Consiliului National de Acreditare si Atestare.

Sub conducerea prof. Etco au fost sustinute 8 teze de doc-
tor in medicing, dintre care o tezd a unui cercetator din
Ucraina si doud din Roménia. Este autorul si coautorul a
circa 400 de publicatii stiintifice, 27 de brevete de inven-
te, detinatoare a 8 medalii la expozitii internationale, din-
tre care 3 de aur, inclusiv medalia de aur a Organizatiei
Mondiale a Proprietatii Intelectuale (OMPI).

Este un mentor excelent pentru colegi si medicii tineri,
fiind din 1986 angajata Universitd{ii de Stat de Medi-
cind si Farmacie ,Nicolae Testemitanu” si parcurgand
calea de la asistent la profesor al Catedrei de obstetric
si ginecologie, astazi continud pregatirea cadrelor me-
dicale. Un merit deosebit i se atribuie Dnei profesor
Ludmila Etco pentru contributia sa la promovarea bu-
nului nume al Universitétii de Stat de Medicina si Far-
macie ,Nicolae Testemitanu”, al predecesorilor si pro-
fesorilor, colegilor de facultate si de breasld prin edita-
rea a doud cérti: ,,Studenti pentru o zi” (carte-album),
despre promotia anului 1968, care a sarbatorit 50 de
ani de la absolvirea Institutului de Stat de Medicina,
(a.2018, 156 p.) si ,Institutia Medico-Sanitard Publicd
Institutul de Cercetdri Stiintifice in Domeniul Ocrotirii
Sanatdtii Mamei si Copilului, la 25 ani” (a.2007, 416
p.), care urmaresc motto-ul ,,Purta-vom mereu cu noi o
parte din Alma Mater”.

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

Dna Ludmila Etco este membru al Academiei de Stu-
dii Inalte din Romania, expert al Consiliului National de
Atestare si Acreditare, membru al conducerii Asociatiei
Obstetricd si Ginecologie din RM, vicepresedinte al Cole-
giului de redactie al revistei ,,Buletin de perinatologie” si
membru al consiliului editorial al revistei ,,Sdndtate Pu-
blicd, Economie si Management in Medicina”.

Pentru competentd, profesionalism si dedicatie, dna
Profesor s-a invrednicit de urmatoarele distinctii: ,,In-
ventator remarcabil” cu Medalia de Aur a Organizati-
ei Mondiale a Proprietitii Intelectuale (OMPI) (anul
2000); Laureat al Premiului Academiei de Stiinte din
RM (anul 2004); Ordinul tehnico-stiintific si cultural
»Leonardo da Vinci” la Forumul Internatonal al inven-
tatorilor (Romania, 2005); Medalia comemorativa ,,Ni-
colae Testemitanu” (anul 2005); Diploma Guvernului
Republicii Moldova pentru activitate fructuoasa in do-
meniul ocrotirii sdnatatii si cu prilejul aniversarii a 60-a
(anul 2005); Medalia Jubiliard ,,60 de ani de la fondarea
primelor institutii academice din Republica Moldova”
(anul 2006); Medalia ,,Dimitrie Cantemir” (anul 2010);
Diploma Ministerului Sanatatii al Republicii Moldova
(anul 2010).

Intr-o societate care are nevoie acuti de repere si de mo-
dele, Profesorul Ludmila Etco este un model de medic
de exceptie, profesor, cercetitor care si-a dedicat intrea-
ga existen{d binelui semenilor. Este o persoand onesta,
devotata profesiei, muncitoare, inteligenta, profesionist
competent si principial, cu un aport sporit si cu integrita-
te recunoscuti. Dna L. Etco se bucura de respect si con-
sideratie bine meritata din partea colegilor de breasli, a
comunitatii academice si stiintifice, a pacientilor, a socie-
tatii civile, a tuturor si altor persoane cu care a colaborat
in cariera sa.

La multi ani, Doamnd Profesor!
Departamentul Cercetare,
Inovare si Transfer Tehnologic
IMSP Institutul Mamei si Copilului



BULETIN DE PERINATOLOGIE INSTITUTUL MAMEI $I COPILULUI
1(86) « 2020 | SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

ARTICOLE ORIGINALE

© Natalia Usurelu*

NATALIA USURELU

INTRODUCTION INTO INBORN ERRORS OF METABOLISM

Institute of Mother and Child, Chisinau, Republic of Moldova

REZUMAT
INTRODUCERE IN ERORI INNASCUTE DE METABOLISM

Lucrarea insumeaza un scurt reviu al literaturii asupra domeniului erorilor inndscute de metabolism (EIM), care
se prezintd in numadr peste 1000 de EIM din cele peste 6000-8000 de boli rare cunoscute si prezinta o importanta
deosebitd pentru structura morbiditétii si mortalitétii infantile. Sunt abordate principiile de clasificare a EIM conform
céilor patofiziologice implicate in erorile metabolice, modul de manifestare clinicd, metodele de diagnostic specific si
tratament. Se delimiteazd despre 3 grupuri mari de EIM - 1)”de tip intoxicatie”, 2) care decurg cu deficit de energie
si 3) erori cu deficit al enzimei de sintezd sau degradare a compusilor complecsi. Programele de screening neonatal,
dar si cele selective, reprezintd instrumentul cel mai important in diagnosticul timpuriu al EIM pentru initierea
precoce a unui tratament specific cu salvarea copilului. Trei linii de "work-up metabolic” sunt folosite in stabilirea
EIM. Desi metoda LC-MS reprezinta standardul de aur actualmente in diagnosticul EIM, deoarece in ultimul timp
acestea se manifestd mult mai complex, cu suprapunerea semnelor clinice si a biomarkerilor, metodele de “untargeted
metabolic screening” preiau intietatea in aplicare. S-a experimentat in ultimii ani chiar si screeningul genomic
neonatal. Dezvoltarea domeniului EIM in R. Moldova nu corespunde deocamdata multor standarde, dar cooperarea
internationala permite diagnosticul EIM si crearea unui network regional de diagnostic.

Cuvinte-cheie: erori innascute de metabolism, diagnostic, screening, boli rare

PE3IOME
BBEJEHVE B HAC/IEOHCTBEHHDBIE HAPYITEHMA OBMEHA BEIIECTB

B craTbe MpUBOAUTCS KpaTKUil 0630p IUTepaTyphl B 00/1aCTM HAaC/IeACTBEHHBIX Oose3Helt ooMeHa Bemtects (HBO),
KOTOpbIe cocTaBisAT 6onee 1000 3a6oneBanmit u3 6onee yem 6000-8000 M3BECTHBIX peKux GOIE3HE, UMEIe
ocoboe 3HaueHNe B CTPYKType AeTCKOIT 3abomeBaeMocTy 1 cMepTHOCTH. [Tpnunun xnaccudukanuu HBO paccma-
TPUBAETCA B COOTBETCTBUU C MAaTO(UIMOIOTMYECKUMM MYTAMY, BOBIEYeHHBIMI B MeTab0/IMYecKue HapyLIeHNs, a
TaK>Ke IIPVBOJSTCS JAHHBIE O KIVMHUYECKUX TIPOSBIEHNX, CelMpUIeCKIX METOAX AMarHocTuky u nedenus. Co-
oburaercs o Tpéx 6onpiuux rpynmnax HBO - 1) «MHTOKCUKALMOHBII THUII», 2) 3a00/IeBHIS BO3HUKAIOLIVE 13-3a 9HEP-
reTudeckoro geduunrta u 3) us-3a gepuunra GpepMeHTa CMHTE3a MM PA3/IATAIOIIEr0 KOMIIEKCHBIE COENUHEHNS.
MaccoBble porpaMMbl CKPMHIHTA HOBOPOXK/IEHHBIX, d TAK)KE CEEKTUBHbIE CKPMHIHTOBbIE IIPOTPAMMBI SIBJISIIOTCS
Hanboree BaXXKHBIM MHCTPYMeHTOM paHHell auarHoctuky HBO fyia paHHero Havama Crieliu(pU4ecKoro JedeHus u
criaceHust geteit. Tpu aTama «MeTabomndecKmx UCCIeNOBaHIiT» MCIIONb3yI0TCsA npu ycranosnernnu HBO. Xots meton
LC-MS aBnsercs 30/10ThIM CTAaHAZAPTOM B HacTosllee BpeMA B guarHoctuke HBO, HO yunThIBas 4TO B mocienHee
BpeMmst HBO craHoBsATCst 607ee CTIOXKHBIMY U3-3a HAJIOXKEHVSI KIIMHUIECKNX [IPOSIBIIEHUI U 61IOMapKePOB, METOJIbI
«HEIL[eTIeBOTO MeTa0OINYeCKOTO0 CKPMHMHIA» MMEIOT MpeuMyliecTBo. [laxke HEOHATaIbHBI T€HOMHBII CKPUHMHT
ObUT MCIIBITaH B OCTIefHMe rofsl. Passutue obmactu HBO B MonoBe He IPOBOANTCS B COOTBETCTBUM CO MHOTMMMA
CTaHJapTaMi, HO MeXAyHapOLHOe COTPYAHMYIECTBO II03BOJIsieT AmarHoctuposaTbh HBO u co3aaTh permoHanbHYIO
AMATHOCTUYECKYIO CeTb.

KnroueBsie cnoBa: HaCI€ICTBEHHbIC 6ore3Hn ob6MeHa BEIIECTB, NMAarHo3, CKpMHMHT, peJKne 6071e3H11.
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Introduction.

Among more than 6000-8000 of rare diseases, over
1000 are inborn errors of metabolism (IEM), which
cumulatively affect approximately one in every 500
newborns and represent a special challenge in general
and pediatric practice [5]. The IEM results from the
total or partial absence or abnormality of an enzyme
or its cofactor, structural protein, or transporter
molecule leading to either accumulation or deficiency
of a specific metabolite. The term of IEM, was coined
by a British physician, Archibald Garrod (1857-1936),
in the early 20th century. He is known for work that
prefigured the “one gene-one enzyme” hypothesis,
based on his studies on the nature and inheritance of
Alkaptonuria [8,10].

The definition of IEM has kept its power for years and
according to it a metabolic deterioration could cause
the minor to severe clinical symptoms, mostly with
neurological and psychiatric symptoms that often lead to
death or life long disability. Although IEM have usually
been considered pediatric diseases, however they can
show up at any age [1,2,3].

IEM are usually rare diseases whose frequency is less
than 1:2000 people. About 75% of rare diseases affect
children and 35% of rare disease patients will die before
their 1 birthday and another 30% will die before their
5% birthday. In 65% of cases IEM can lead to severe
disabilities affecting the quality of life, in 9% the patient
losing totally autonomy. In 80% of rare diseases genetic
origins have been identified. 90% of rare diseases have
no Food and Drug Administration approved drug
treatment and actually scientists are working on a
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treatment for many rare diseases. The total number of
persons in Europe suffering from one of the rare diseases
is estimated at over 30 million (6-8% of the European
population)[13]. Rare diseases are rare, but rare disease
patients are numerous!

For the first, the IEM were classified according to the
substrate involved in deteriorated metabolism as:
disorders of amino acids, carbohydrates, organic acids,
lysosomal storage diseases or disorders of Cooper,
Molybdenum and other. Actually, the classification of
IEM is based on the cell organelles and biochemistry
processes involved in the metabolic pathway. If to
consider the cell’s organelles involving into metabolic
pathway the IEM could be designed as: mitochondrial
disorders, peroxisomal, lysosomal diseases and disorders
affecting the Golgi Apparatus and Endoplasmic
Reticulum [1-5].

Recently, due to the discovery of metabolic pathways
involved in IEM more complex classification has been
proposed. So, according to these, IEM are categorized
into two big classes:

I** - Diseases that affect only a single system, organ or
function (such as coagulation disorders, endocrine
system and immune system disorders) and II™ -
Diseases affecting specific biochemical pathway in
different organs and systems. The second class further
is divided to the following groups: A - “Intoxication
type” disorders, B — Defects in “energy” production or
utilization and C - Defects in synthesis or catabolism of
complex specific compounds (fig. 1) [8-10] .

For the “Intoxication type” disorders there is specific
the accumulation of toxic metabolites distal to the

Fig. 1. Pathophysiological classification of IEM [from 11].

Pathophysiological classification of IEMs

e = _|_
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Diseases that affect only a single
system, organ or function.

Such as coagulation disorders, endocrine
system and immune system disorders.

Diseases affect specific biochemical
pathway in different organs and systems
Further divided to:

-Defect in synthesis or catabolism of specific
compounds
-Condition is not affected by food ingestion
-Progressive symptoms

Such as peroxisomal and lysosomal Disorders

-Accumulation of toxic metabolites distal to the block in
a specific metabolic pathway.
-Condition is either acute and recurrent or chronic and
progressive

Such as carbohydrates metabolism disorders
and aminoacidopathies

-Defectin energy production or utilization.
-Condition is manifested by muscle, liver and brain
insults.

Such as carbohydrate, lipid and mitochondrial
metabolismdisorders
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block in a specific metabolic pathway (fig. 2). This type
of disorders has no problems in utero. The condition
is usually manifested acute or recurrent after a “free
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having abnormal embryogenesis. Last time there were
developed many treatment options such as enzyme
replacement (like in Mucopolisaccharidosis type

Fig. 2. The model of pathways involved in IEM.

L Defects in “energy”
“Intoxication type” nergy .

. production or Defects of complex specific compounds

disorders 1o e
utilization
CATABOLISM Frequirement Defect in synthetic or processing enzyme Defect in degradative enzyme
A I-C A— B A— B A I-C

Ammonia

symptoms window” after birth or could be chronic and
progressive. This group includes the following IEM:
aminoacidopathies (such as: Urea Cycle Disorders,
Organic  Aciduarias  (Methylmalonic  Aciduaria,
Propionic Aciduria, etc.), Maple Syrup Urine Disease,
Phenylketonuria, etc.) and carbohydrates disorders
(Galactosemia, Fructosemia). The onset of protein
and carbohydrates disorders is usually shown acute in
neonatal period when the metabolic block is complete,
and comprise non-specific clinical features of metabolic
decompensation. Among them there are “unwell’
state, lethargy, feeding problems, vomiting, abnormal
breathing, hypotonia, seizures and progressing to coma.
The decompensation could be triggered by catabolism,
food intake, fever, surgery etc. The clinical signs of
intoxication usually include neurological effects. Late
onset and intermittent forms can occur. Most of them
are treatable through dialysis, special diets or drugs [1-7].
As for Defects in “energy” production or utilization,
pathological conditions are manifested by muscle,
liver, heart and brain damage (fig. 2). This class of
IEM encloses the disorders such as the carbohydrates,
fats and mitochondrial metabolism and integrates
the Glucose Transport Disorders, Glycogen Storage
Disorders (GSD), Congenital hyperinsulinism, Fatty
Acids Oxidation Defects (FAODs) and Mitochondrial
Diseases. They are usually multisystem disorders and
are determined by gradually degradations of patient’s
condition. For the FAODs and GSDs the embryogenesis is
normal, they could decompensate with infections, fasting
or exercise, but usually are treatable by diet and/or drugs.
The Mitochondrial diseases are characterized by many
malformations, chronic or acute deterioration without
triggers and only some of them can be treated [1-7].

The third group of IEM is represented by the Defects in
synthesis or catabolism of complex specific compounds
(fig.2) and encompasses the disorders such as: Lysosomal,
Peroxisomal Disorders, Congenital Disorders of
Glycosylation, Neurotransmitters Disorders (Serine).
The condition is not affected by food ingestion, but the
symptoms are progressive with chronic deterioration of
child development. These patients are often dysmorphic

1, Gaucher Disease, Fabry, Pompe Disease etc.) or
substrate reduction therapy (Niemann Pick), bone
marrow transplantation or using product as mannose,
serine etc [1-7].

The IEM may present at various ages and in different
ways. Clinical presentation of some diseases can occur
even before birth (in utero) or at birth, or during the first
days of life as deterioration after normal birth and delivery
[10]. Errors in fetal metabolism may be associated with
developing maternal complications during pregnancy
such as fatty liver and HELLP (Hemolysis, Elevated Liver
Enzymes, Low Platelets) syndrome [7]. At birth, the
newborn with IEM usually seems healthy, but the general
condition can be deteriorated acutely by severe acidosis,
alkalosis, or hypoglycemia, starting from the first day of
life or later. The baby’s general condition is often impaired
rapidly despite normal or non-specific findings in routine
investigations (such as laboratory signs of infection,
lumbar puncture, chest X-ray, cranial ultrasound) and
antibiotic therapy. They also can manifest as perinatal
asphyxia, or later as nonspecific chronic manifestations
such as delays in childhood developmental milestones
[1-5,7,8].

The rate of deterioration is variable according to the
disease type, depending on the severity of metabolic
block and the most affected organ. IEM may appear
as neurological symptoms, disorders of acid-base
balance, respiratory arrest, unexplained hypoglycemia,
cardiomyopathy, hepatic  deterioration, muscle
weakness or sudden death. Other diseases have more
subtle presentations, such as a characteristic odor which
is not commonly detected [1-5,7,8]. In general, the IEM
diseases are responsible for a significant number of
childhood disabilities and deaths [12].

As a consequence, an IEM should be considered in all
neonates with unexplained, overwhelming or progressive
disease particularly after normal pregnancy and birth
with acute deterioration of the general condition and/
or reduced consciousness; particularly when preceded
by vomiting, fever or fasting; with signs of acidosis or
hypoglycemia [5].

The most of IEM are inherited by autosomal-
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recessive way, but the autosomal-dominant, maternal
(mitochondrial) or X-linked ways were observed. Some
of the IEM are potentially treatable by a specific therapy
and their early diagnosis is very important. Three main
variables are in the metabolic theorem: early diagnosis
plus prompt treatment lead to better prognosis that is
why it deserves the efforts of investigations and early
diagnosis for preventing of poor outcome. Appropriate
diagnostic and therapeutic measures must be initiated as
soon as possible to avoid long-term damage.

Many different investigations are used for diagnosis of
IEM. The major elements of principles of investigation
are: to recognize clinical phenotype and consider the
possibility of an IEM early, to proceed from generic to
specific tests and identify promptly disorders needing
urgent treatment (mostly disorders of intermediary
metabolism). The basic’metabolic work-up” usually
includes several lines of investigations. As first line
investigations there are usually handling the tests for
any sick infant with the results within minutes or hours.
It comprises the full blood count, blood gas/electrolites
(bicarbonates and anion gap), liver function tests,
glucose, lactate and ammonia and urine analysis as smell,
reducing substances (galactose, glucose, fructose etc.)
and ketoacids, as well [2,3].

The second line of ,metabolic work-up” covers many
specific analysis as blood spot acylcarnitine profile,
blood and urine amino acids, urine organic acids,
and others depend upon differential diagnosis (e.g.
CSF glucose, lactate, amino acids etc.). According to
such kind of results usually a metabolic diagnosis is
outlined. These two important steps of investigations
are used for acute presentations. The third line of
investigations comprises usually confirmatory tests
by enzyme assay, fibroblasts, muscle biopsy and DNA.
Certainly, to complete a metabolic diagnosis there are
used many other investigations as: electrocardiogram,
electroenephalogram, electromyogram, brain MRI,
ophtalmic investigations, etc [1,2,3].

A very important diagnostic tool is the neonatal screening.
Manyneonatal screening programsare beingimplemented,
with the priority of rapidly signaling treatable diseases.
If initially the newborn screening were based on the
Gutrie’ test (bacterial inhibition assay), the methods were
developed subsequently by radio-immunoassays, enzyme-
immunoassays, gas chromatography/mass spectrometry
(GC/MS) and liquid chromatography/mass spectrometry
(LC-MS), enabling the rapid diagnosis of dozens IEM
in parallel, the last becoming the gold standard for
measurements of IEM currently. However, newborn
screening programs exclusively use targeted metabolic
assays that focus on limited panels of compounds for
selected IEM diseases [14,15]. Because the IEM may
present more complex last time with multiple overlapping
symptoms and metabolites the untargeted metabolomics
screening programs are enforced for early and accurate
diagnosis. These methods are usually enabled to identify
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more than 300 metabolites at the same time [11]. Even
genomic newborn screening was experienced last years.
Nowadays, the newborn screening programs were slowly
established as a part of preventive medicine.

The IEM area is a very important domain determining
the infant and child morbidity and mortality. It requires
very expensive equipment and a very good trained
multidisciplinary team of professionals to be developed.
In Moldova this domain is not evolved according to
many standards due to very limited financial possibilities,
but the diagnosis of IEM, beside Phenylketonuria (PKU)
where there is the neonatal screening, is successfully
initiated through a very fruitful collaboration with the
foreign partners, supporting in such a way the creation
of the National Register of Rare Diseases in Moldova.
Thus, the basic “metabolic work-up” as the blood gas/
electrolites, ammonia, lactate, glucose, biochemistry,
amino acids of body fluids by liquid chromatography,
and many DNA tests are performed in Moldova. Other
investigations as the '"H-NMR spectroscopy for organic
acids of urine/CSF/amniotic fluid - in Romania; LC-MS
with acylcarnitine profile - in Hungary and Romania;
neurotransmitters in CSF - in Germany (Heidelberg),
lysosomal disorders- Germany (Hamburg), and IEF of
Transferrin - in the Netherlands and USA. In a such a
way there was created a regional metabolic network and
due to could report on many disorders as Methylmalonic
Acidurias, Glutaric Aciduria type 1, Isovaleric Aciduria,
Non-Ketotic Hyperglycinemia, Mucopolysacchridosis
(type 1,2,3), Gaucher Diseases, Glycogen Storage
Disorders, Mitochondrial Diseases, Congenital Disorders
of Glycosilation, etc.

Conclusions: IEM represent a significant cause of child
morbidity and death. In the absence of a system for IEM
performing in Moldova the collaboration with other
groups is very important. The evaluation of clinical
manifestations remains the most important to suspect
an IEM patient. Among for Moldova the 'H-NMR
spectroscopy of urine performed in Romania (the
nearest Lab) seems to provide high analytic information
improving the orientation in diagnosis of IEM in
unclear patients, but all methods are very necessary
and should be developed for the better IEM diagnosis.
Early diagnosis of IEM is very important for the specific
therapy initiation and for further prevention by prenatal
tests. Our further developmental strategy is to improve
the field of IEM in Moldova through the common
European projects.
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CARDIOVASCULAR DISORDERS IN FABRY DISEASE

I_ “Nicolae Testemitanu” State University of Medicine and Pharmacy, Department of Pediatrics,
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2-Institute of Mother and Child, Chisinau, Republic of Moldova

_ REZUMAT

AFECTARILE CARDIOVASCULARE IN BOALA FABRY

Boala Fabry (BF) este o tulburare de depozitare lizozomica rard a metabolismului glicozigigolipidic cauzata de
deficienta totald sau partiald a enzimei lizozomice alfa-galactosidaza A. Acumularea progresiva intracelulard
multisistemica explica diversitatea manifestérilor clinice, inclusiv la nivelul sistemului cardiovascular. Afectarea
cardiaca a fost raportata la 40-60% pacienti. dintre care cardiomiopatia Fabry este adesea responsabild pentru
moartea prematurd a unor bolnavi. La copii cu BF implicarea cardiaca include initial tulburiri de conductibilitate sau
hipertrofie ventriculara stanga (LVH) inexplicabild. Evaluarea copilului cu BF implicé investigatii cardiovasculare
standard complexe si investigatii genetice. Pacientii cu BF necesitd o abordare multidisciplinara, inclusiv evaluare
sistematicd cardiacd. Aprecierea concentratiilor enzimelor serice este suficientd pentru confirmarea diagnosticului
la béieti, dar testele genetice sunt indispensabil la fete. Obiectivul principal in conduita copiilor cu BF si afectare
cardiacd este prevenirea mortii cardiace subite. Tratamentul farmacologic cardiac in BF rdméane un subiect
controversat. Beneficiul tratamentului enzimatic este evident in variantele cu HVS. In prezenta fibrozei si aritmiilor,
riscul de moarte subita cardiaca este crescut, ceea ce demonstreaza importanta initierii tratamentului specific la
etapele preclinice, inclusiv la pacientii pediatrici.

Cuvinte-cheie: Boala Fabry, hipertrofie ventriculara stanga, cardiomiopatie, aritmii

PE3IOME

MMOPAYKEHVS CEPIEYHO-COCYIMCTON CUCTEMBI ITPY BOTE3HU ®ABPU

Bonesup Pabpu (bD) nmpepcrapiser cob6oit pefKoe MM30COMaTbHOE HapyllieH)e HAaKOIUIEH VS ITIMKO3UTUTOTUIINAHOTO
MeTab0/MM3Ma, BbI3BAHHOE IIO/THBIM WM YaCTUYHBIM fepUINTOM IM30COMATbHOTO (hepMeHTa abda-ralakTo3U/ga3nl
A. MHOrocyucTeMHOe BHYTPUKJIETOYHOE IIPOrpeccypyloliee HaKOIUICHVE OOBACHAET pasHOOOpasye KIMHUYECKNX
IIPOABJIEHNI, BK/IIOYass CEpAEeYHO-COCYAUCTYI0 cucreMy. bomesHb ceppua ormedaerca y 40-60% maunmeHTOB. 13
KOTOpBIX Kapanomuonarus Pabpy 4acTo OTBETCTBEHHA 3a IIPeXX/eBPEMEHHYI0 CMePTh HaleHToB. Y gereit ¢ BO
HOpa’KeHNe Cepfilla M3HAYaIbHO BKII0YaeT HapYLIeHNA IPOBOAUMOCTI WV HeOObACHUMYIO TUIIePTPODUIO IEBOTO
xenypodka ([JDK). Omenka peberka ¢ BO Bxmoyaer cTaHfapTHBIE CCTIENOBAHNS CEPAEYHO-COCYAUCTOI CUCTEMbI
U reHeTndecKye TecTol. [TanuenTtsl ¢ BO Tpeby0T MeKAUCIUIUIMHAPHOTO IOAXO0/a, B TOM YIMC/Ie CUCTeMaTIYecKo
OLIEHKM cOCTOAHMA ceppna. OIeHKa KOHIeHTpauuy ¢epMeHTa B CBIBOPOTKE HOCTATOYHA IJIA IOATBEPIKIEHMA
AMarHo3a y Ma/IbuyIKOB, HO TeHeTUYeCKIe TeCThl HeOOXOUMBI A fieBo4eK. OCHOBHOI! 1e/Iblo IpH BefileHu fetes c bO
U TIOpa)KEHMEM CEPJIEYHON MBIIIIIbI ABNAETCA NPENOTBPallleHlie BHE3AHOI CepAedHOoN cMepTH. MeKaMeHTO3HOoe
JledeHNe CepevHbIX M3MeHeHuiT y 60/bHBIX ¢ B® ocraercs copHbiM. I[IpenMyiecTBo ¢pepMeHTaTUBHOTO €4eHNUs
oueBupHO B BapuanTax ¢ I'JDK. [Tpy nannany ¢pubposa v apuTMMil pUCK BHE3AIIHOI CepAeIHOI CMepPTH IIOBbIIIACTCH,
YTO JOKa3bIBaeT Ba)KHOCTD HayasIa CIIelIIecKoro medeH1 s Ha JOKIMHINYEeCKIX CTaVIAX, BK/II0Yas IeANaTPUIeCcKIX
6O/IbHBIX.

Knrouesbie croBa: 6onesHp ®abpu, runeprpodus 1eBOro >KeryrouKka, KapAuoOMUONaTH, apUTMIIL.
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Introduction

Fabry disease (FD) is a rare X-linked genetic disease in
which the gene mutation (GLA) disrupts the structure
and function of the a-galactosidase enzyme A. To
date, more than 240 mutations have been identified
for FD at the chromosome Xq22.1. Private X recessive
transmission explains why all children of a FD mother,
both boys and girls, have a 50% risk of inheriting the
disease. The classical form is found in males, incidence is
1/40,000-1/60,000 [13].

Clinical variability of different mutations, variable
disease severity and symptom onset explain why the
disease very difficult to diagnose. All organ complications
can however occur in classical and late-onset phenotype
(table 1).
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Cardiovascular disorders are present in 40-60% of
adult patients and involve all cardiac structures. Fabry
cardiomyopathy and arrhythmias are responsible for
premature cardiac death of patients [31]. Current
guidelines show the importance of administering
substitution treatment at preclinical stages. The beneficial
effects of early-onset treatment on LVH regression have
been proven to help prevent premature death.

Based on the actuality of the problem, we have proposed
in this paper to estimate the clinical-evolutionary impact
of cardiac disorders in children with FD. In achieving the
proposed goals, we used the Cochrane library, PubMed
medical databases, analyzing the publications up to
December 2019.

Table 1. Typical organ involvement in Fabry disease [4,20]

Organ system Complications

Ophthalmological Cornea verticillata, tortuous vessels, cataracts

Dermatological Angiokeratoma, hipo/anhidrosis, telangiectasia, lymphedema

Neurological Neuropathic pain, transient ischemic attack, stroke, neuropsychiatric complications (depression)
Cardiac Conduction abnormalities, left ventricular hypertrophy, sudden cardiac death

Renal Proteinuria, reduced glomerular filtration rate

Gastrointestinal Diarrhea, constipation, early satiety, nausea

Auditory Hearing loss, tinnitus, vertigo

Respiratory Cough, wheezing, airflow limitation

Gold standard diagnosis of Fabry disease is genetic
analysis, but distinguishing non-pathogenic variants
can still be a challenge. Multidisciplinary work is key
to comprehensive management of this pathology. To
confirm the definitive diagnosis, it is necessary to know
the meaning of the following diagnostic methods:

1) Specific enzyme assays include determining the level
of a-galactosidase activity in leukocytes or fibroblast
cultures. Interpretation: A low level of enzymatic activity
or even its absence confirms the disease;

2) Molecular biology tests by DNA analysis allow the
identification of mutations.

In addition, in the carriers (heterozygous) of the mutant
gene, where the activity level of the enzyme is at the lower
limit of normal, DNA analysis is required from the first
evaluation to identify mutations to indicate the carrier
state [15].

Disease begins in childhood and has a slowly progression
with multisystemic, age-dependent and sex-dependent
impairment. Symptomatology may occur in boys at the
age of 9 and in girls around the age of 13 [3]. Preclinical
manifestations are important in suspecting the disease.
Proteinuria and unexplained left ventricular hypertrophy
(LVH) may be rise suspicion of early diagnosis [26].
Current strategies for patients affected by FD include
screening of newborns, genetic testing for any suspicion
of illness, examination of probands in the patients’
families, and differential diagnosis in children with
hypertrophic cardiomyopathy [29].

13

Cardiac disorders

Cardiac involvement is frequent in FD. Patients develop
hypertrophic cardiomyopathy (HCM), arrhythmias,
conduction abnormalities and valvular abnormalities.
The isolated cardiac variant of FD seems to be more
common than previously thought: around 3-6% of male
patients with left ventricular hypertrophy seem to suffer
from this disease variant [25].

FD in adults have various cardiac manifestations, of which
the most common are LVH, Fabry cardiomyopathy,
hypertension, heart failure, valvulopathy, coronary heart
disease, arrhythmias, dilatation of the aorta. Cardiac
symptomatology becomes evident in men at 32 years
of age and in women at 40 years [16]. At the same time,
major cardiac events are responsible for 5% of patients’
deaths, which is why the detection and evaluation of LVH
and hypertension are crucial in evaluating of patients
with FD [24].

Cardiovascular complications of the disease are very
frequent and contribute substantially to disease-related
morbidity and mortality in men and leading cause of
premature death in heterozygous female patients with
FD. Men with classic or lather-onset FD caused by GLA
missense mutations developed prominent and similar
cardiovascular disease at similar ages, despite markedly
different a-galactosidase A activities [2].

The classic cardiac model in FD is HCM or Fabry
cardiomyopathy. In turn, HCM is the most common
genetic disorder (1/500 general population), mainly
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caused by mutations in genes encoding the heart
sarcomeric proteins. In 25-30% of cases, the mutant gene
is not identified [17]. Recent epidemiological studies
have estimated that the 0.5-1% of the patients with
HCM suffer from FD [7,14]. Furthermore, FD should
be included in the differential diagnosis algorithm of
idiopathic hypertrophy [3]. Although it is an X-linked
infection, evidence is if heterozygous women can often
have a severe HCM associated with heart failure, which
can lead to premature cardiac death [36].

Significant cardiomyocyte substrate accumulation
led to severe and irreversible cardiac fibrosis before
development of LVH or other significant cardiac
manifestation. The pathophysiological changes in
Fabry’s cardiomyopathy are LVH and/or fibrosis.
These histological findings allowed the hypothesis that
Fabry cardiomyopathy is presented by hypertrophy
and vacuolization [28]. Deposits contribute to the
initiation of hypertrophic processes, but the progression
of hypertrophy does not correlate with pathological
accumulations. Histological studies have found only
1-3% of patients with pathological inclusions typical of
FD in the hypertrophied myocardial infarction, a finding
that does not explain the severity of cardiomyopathy
[6]. In patients with classical FD, the left hypertrophy is
concentric, rarely asymmetric, or mimic other primary
cardiomyopathies [19]. It is possible that these forms of
cardiomyopathy are mixed genetic etiology (metabolic
and sarcomeric), a hypothesis that presents an additional
clinical challenge in determining the diagnosis. Cohort
studies shows that women and young men initially
present fibrosis with the evidence of LVH, the mechanism
of this phenomena is not yet elucidated. In any case,
the occurrence of fibrosis is an advanced, irreversible
cardiomyopathy with an unfavorable prognosis [9,10].
The most common rhythm and conduction
disorders in FD are supraventricular and ventricular
arrhythmias. Nevertheless, these symptoms specified
for cardiomyopathy, but they can also be present at
pre-clinical stages [32]. Another leading disorder,
predominantly encountered in adults, is the short PR
interval, present in 15% of patients [11]. The authors
approved that electrophysiological changes are
progressing with disease evolution. Thus, myocardial
fibrosis is responsible for fatal ventricular arrhythmias.
However, the incidence and predictive factors of the
occurrence of arrhythmias requires implantation of
cardiac devices are not well-defined [31].

In additional to genetic criteria, the diagnosis of cardiac
damage is based on the instrumental methods. Standard
electrocardiography (ECG) is an easy and inexpensive
test. It is only in examining the children that the accuracy
of the age-based criteria for LVH is necessary, including
the use of percentile options. The method’s readability is
doubled by detecting asymptomatic rhythm or driving
disturbances. Inarrhythmias, additional Holter monitoring
is recommended to evaluate arrhythmic events over 24-
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48 hours. The results of this monitoring are important in
detecting fatal arrhythmias, so the risk of sudden death
and the need for therapeutic regimens will be appreciated.
Cardiodefibrillator implantation was assessed, to prevent
sudden cardiac death. [8]. Exciting ECG methods may
also highlight other electrolyte disturbances, such as
disturbances in repolarization processes. The latter, as
well as effortlessness, may be suggestive of the presence of
myocardial fibrosis or heart failure [22].

The LVH is a pathognomonic in diagnosis of FD. The
LVH detection allows clinicians to suspect a FD form
and argues the need for specific genetic testing. Smid et
al. have developed the criteria for a definitive diagnosis,
where genetic confirmation is mandatory. The uncertain
diagnosis includes nonspecific signs, especially the LVH
and stroke at young age. The authors said that in any
non-classical FD form, the detection of specific lysosomal
deposits in organs or tissues (heart, kidneys, skin, etc.) by
microscopy techniques by a trained specialist constitutes
a diagnostic confirmation [34]. The recommendations
of the European Fabry Working Group have developed
a consensus document, formulating a series of
recommendations for the initiation and termination
of substitution treatment in patients with FD, based on
the results of several randomized trials. The choice of
treatment criteria will take into account the type of disease
(classical/non-classical) and gender apathy. According to
these recommendations, substitution treatment (Class I
recommendation) is initiated in any type of illness, in the
presence of LVH and/or arrhythmia [5].
Echocardiography is the reference test in confirming
the presence of LVH or other specific changes, provided
pediatric anthropometric criteria are taken into account
[23]. In addition to assessing structural parameters,
patients with FD are evaluated for ventricular
dysfunction. Early detection of left ventricular diastolic
dysfunction is important for the treatment of patients
with beta-blockers. Beta-blockers are also indicated
in asymptomatic patients with diastolic dysfunction
in the absence of LVH [25]. At the advanced stages of
the disease, with the progression of heart remodeling,
systolic dysfunction of the left ventricle is associated.
Pathological remodeling of the heart, by definition,
associated with the occurrence of fatal arrhythmias
requiring specific therapy. In the advanced stages,
implantation of devices will be performed to prevent
sudden cardiac death. Adult patients benefit from all
clinical and non-pharmacological treatment methods
according to current recommendations [1].

Fibrosis is an advanced, irreversible cardiomyopathy
indicator. Nuclear Magnetic Resonance (MRI) isamethod
of choice in the detection of fibrosis, pathophysiological
modification characteristic of the late stage of
cardiomyopathy. Descriptive signs and localizations for
FD are described in the primary diagnosis (posterolateral,
median and subepicardiac). A long-term study has
demonstrated the utility of MRI in guiding substitution



BULETIN DE PERINATOLOGIE
1(86) « 2020

treatment, with appreciation of effects on the regression
of histomorphological modifications of myocardial
structures [12]. In this context, MRI performance is
recommended for close relatives of patients for an early
diagnosis of HCM. Clinical importance of serial MRI
is confirmed by the improvement of cardiac changes
on the background of treatment in localized fibrosis
or without fibrosis, but in the presence of LVH in the
spouse to improve cardiac function. Concomitantly, no
improvement in left ventricular function was observed in
patients with diffuse fibrosis, in whom the last treatment
option remains transplantation [35]. A particular feature
seen in young female patients is the initial development
of fibrosis in the absence of LVH. The asymptomatic
patient, but with MRI confirmed cardiac fibrosis, will be
treated as early as possible [21,30]. Invasive diagnostic
methods, especially endomyocardial biopsy, are rarely
performed, preferentially in unclear cases, to differentiate
the type of cardiomyopathy.

Fabry cardiomyopathy is an important and potentially
reversible cause of heart failure that involves LVH,
increased susceptibility to arrhythmias and valvular
regurgitation. Genetic testing and cardiac MRI are
important diagnostic tools, and Fabry cardiomyopathy is
treatable if the therapy is early-introduced [27].
Children with classical FD, cardiac involvement includes
unexplained, slower and more evolutionary LVH,
HCM, rhythm and conduction disorders, but casuistic
valvulopathy or dilatation of the aorta. The advantage of
pediatric age is that the diagnosis can be early established
in the preclinical stages and the chances of reversibility of
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the morphological changes are greater. Assessing a child
with FD involves complex cardiovascular investigations
similar to adults. In the same time, children with HCM
require genetic investigations to complete the diagnosis.
The major objective in the management of children with
FD and heart disease is the prevention of sudden cardiac
death. Conventional anti-congestion medications have
shown a significant rate of adverse effects in children with
FD, although current recommendations do not exclude
the use of ACEI (anti-conversion enzyme inhibitors,
diuretics and beta-blockers. Propranolol or atenolol is
indicated in obstructive forms of HCM, and carvedilol,
due to its additional properties, can be administered as an
additional anti-congestion treatment [33]. Amiodarone,
due to the pharmacological properties of interference with
lysosomal metabolism, is contraindicated in the treatment
of arrhythmias in FD [1]. Selecting effective and harmless
pharmacological treatment in this patient group remains
an unresolved topic and requires controlled clinical trials.
Prenatal diagnosis is indicated in high-risk groups
with FD. Enzymatic activity of a-galactosidase can be
detected in the first trimester by villous cord biopsy or
in the second trimester of pregnancy with the help of
amniocenteses [12].

Recent observations support consideration for routine
prospective screening for FD in all patients without a
definitive etiology for LVH. This strategy would likely
result, through cascade family testing, in the earlier
identification of new FD-affected males and female
heterozygotes who my benefit from monitoring and/or
enzyme replacement therapy (ERT) [18].

Figure 1. Indications for ERT in Fabry disease in cardiology. AF indicates atrial fibrillation; Dip-MBF, myocardial blood flow
following dipyridamole infusion with 13N-labeled ammonia by positron-emission tomography; ECG, electrocardiogram;
Echo, echocardiogram; ERT, enzyme replacement therapy; HCM, hypertrophic cardiomyopathy; LVH, left ventricular
hypertrophy; MRI, magnetic resonance imaging.
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Conclusions.
Patients with FD require a multidisciplinary approach,

including

systematic cardiac evaluation. Enzyme

measurements are sufficient in boys, but genetic testing
is needed in girls. Cardiac pharmacological treatment in
FD remains a challenging topic. The benefit of enzymatic
treatment is evident in LVH variants. In the presence
of fibrosis and arrhythmias, the risk of sudden cardiac
death is increased, indicating the importance of initiating
substitution treatment at preclinical stages, including
pediatric patients [37] (figure 1).
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_ REZUMAT

PROVOCARI IN CONSIDERATIUNI CLINICE
PRIVIND DIAGNOSTICUL DEREGLARILOR CONGENITALE ALE GLICOZILARII

Tulburarile congenitale ale glicozilarii (CDG) reprezintd un grup de patologii monogenice determinate de
defecte genetice ce perturbd procesele de glicozilare cu importantd primordiald in biosinteza glicoproteinelor si
glicoconjugatelor. Simptomatologia CDG sunt ultrarare, prevalenta acestora fiind cuprinsa intre 0.1-0.5/100.000
locuitori 70% corespunzand tipului CDG Ia (PMM2-CDG), cu o frecventd de 1:20.000 locuitori. Majoritatea
tipurilor de CDG se prezinta prin afectari multisistemice (80% implica afecari neuologice, 22% - hepatice, 20% -
cardiace, 20% - dermatologice, 10% - immunologice, etc.), determinidndu-se o heterogenitate de simptome clinice
deseori cu caracter invalidizant. Variabilitatea manifestdrilor mimeaza alte patologii ceea ce reprezinta o provocare
pentru clinicieni, deseori CDG fiind subdiagnosticata. Metoda de electie pentru diagnosticul CDG este Focusarea
Izoelectricé a Transferinei [IEFT], propusa ca instrument de screening inca din 1984 de citre Jaeken. Un numdr de
40 de pacienti moldoveni suspecti pentru CDG au fost trecuti prin screeningul IEFT in colaborare cu Laboratorul
de Translare Metabolici Radboudumc, Nijmegen, Olanda si S.U.A. Manifestarile clinice depistate la pacientii
inclusi in studiu au fost foarte variate. In urma screeningului prin IEFT s-a determinat: 37 profiluri normale si
3 anormale cu suspiciuni pentru CDG. Prezenta Fructozemiei si a Galactozemiei, care induc tulburéri secundare
ale glicozildrii au relevat un profil anormal al trasferinei, de aceea este necesard excluderea acestora prin teste
biochimice §i secventierea AND-ului. Varietatea manifestérilor clinice prezintd o provocare pentru diagnosticul
CDG si chiar subdiagnosticarea acestuia.

Cuvinte-cheie: dereglari congenitale ale glicozildrii, manifestari clinice, afectare multisistemicd, maladie rara.

PE3IOME

HAPYHIEHWE INTMKO3M/INPOBAHUA:
OT MHOTOOBPA3VA KIMHUYECKUX ITPOSIBIEHUN K TMATHO3Y

Bpoxxaenuble Hapyuenus rnukosumipoBanns (CDG) mpencTaBisiioT co60it IPYyIIly MOHOT€HHBIX ITaTOIOTMUIA, BbI-
3BaHHbIX FTeHETNYECKMMM feeKTaMu, KOTOpble HAPYLIAIOT IPOLeCC IIMKO3MINPOBAHN, MMEIOLINII IIePBOCTEIIEHHOEe
3HaueHue B OMOCHHTe3e TMIMKOIPOTEMHOB M IIMKOKOHBIOraToB. bompimHcTBo THoB CDG oueH'd pefKue, UX pac-
IIpocTpaHeHHOCTb cocTasiseT oT 0.1 go 0.5 Ha 100.000 Hacenenus, 70% coorsercrByer CDG Ia Tuna (PMM2-CDG),
¢ vacroroit 1: 20.000 Hacenenua. CDG mposABIATCA MyIbTUCUCTEMHBIMU PacCTPOIICTBAMMU: HEBPOITOTMYECKUMU
(80%), neueHounbiMu (22%), cepaeunsivu (20%), nepmatonorndeckumu (20%), umynonorndeckumu (10%) u fp.),
YTO MPUBOJUT K FeTePOTeHHOCTH KIMHUYECKMX CUMIITOMOB. Bbi6opounbiM MeTofoM s auarHoctuku CDG sBs-
eTcst u3oanekTpuyeckoe Gpokycruponanne Tpancepuna (IEFT). 40 MongaBcKux HalueHToB ¢ nofo3penneM Ha CDG

18



BULETIN DE PERINATOLOGIE
1(86) « 2020

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

6b1m 06cnenoBanbl yepe3 IEFT B corpynumudectse ¢ Jlaboparopueit Metabomndeckoi Tpancsinyu RadboudUMC,
Hevimeren, Hupepnaugst u CIIA. KnuHndeckye nposiBleHNst y MAlMeHTOB, BKIIOUYEHHBIX B MCCIeI0BaHue, ObIn
pasHoo6pasubiMu. Ilocne ckpunmnura IEFT B 37 cnydasx onpepeneH HOpMasbHBI podwip TpaHcdepuHa, a B 3
cny4anx — nopgospenue Ha CDG. [IBouM 13 HuX ObUIM BBICTaBJIEHBI AMArHO3bl GPYKTO3EMMA U Fa/IAKTO3eMUSL. DU
MATONIOTUM ABIAIOTCA BTOPMIHBIMY aHOMAIMAMY TIMKO3MINPOBAHNA U TAK)Ke XapaKTepU3YIOTCA aHOMa/TbHBIM ITPO-
¢dunem TpanchepuHa. Knnuudeckuit nomimopdusm sarpysuser auaraoctuky CDG.

KiroueBsnie cnoBa: BPOXXIE€HHDIC HAPYMICHNA ITTMKO3UIVNPOBAHNA, KINMHNYIECCKNE NIPOABICHNA, MYTbTUCHUCTEM-

HO€ BOB/I€Y€HNE, PEAKOE 3aboneBaHme

Introduction

Congenital disorders of glycosylation (CDGs) represent a
group of monogenic pathologies caused by genetic defects
in various steps in the biosynthesis of glycoproteins
and glycoconjugates in ER/GA. The group of these
pathologies are divided into disorders of N-glycosylation,
O-glycosylation, mixed (N-and O-glycosylation),
glycosphingolipid and  glycosylphosphatidylinositol
(GPI-anchor) synthesis. The most of these monogenic
diseases are autosomal recessive in inheritance, but
autosomal dominant and X-linked forms have also been

described. The incidence and prevalence of all types of
CDG have not been well established, although patients
have been reported worldwide from almost every ethnic
background and both sexes are equally affected. The
estimated prevalence in European and African American
populations is 1/10,000 based on carrier frequencies of
known pathogenic variants in 53 genes. The prevalence
of the most commonly diagnosed CDG, PMM2-CDG,
ranges from 1/20,000 in Dutch populations and 1/77,000
in Estonia based on isolated reports [1]. According to
the literature, there are reported over 150 CDG types

Table 1. Clinical features suggestive for CDG

Clinical features | Suspected CDG | Clinical features Suspected CDG Clinical features Suspected CDG
Achalasia GMPPA-CDG Alacrima GMPPA-CDG Joint laxity XYLT1-CDG
Anemia (dyseryth-| - gpoap oy | Anorectal malfor- PIGV-CDG Obesity MANI1B1-CDG
ropoietic) mation
Autonomic dys- Behaviour distur- EXT1-CDG
function GMPPA-CDG bances ALG6-CDG Exostoses EXT2-CDG
Bombayblood | g 3501 cpg | Diaphragmatic PIGN-CDG Myopathy GNE-CDG
group hernia
ALGL-CDG CCDC115-CDG
DOLK-CDG MPIL-CDG
Calcinosis GALNT3-CDG Cardiomyopathy DPM1-CDG Liver fibrosis
PMM2-CDG
DPM3-CDG TMEM199-CDG
PMM2-CDG .
ALG6-CDG
SRD5A3-CDG PIGL-CDG . .
Cataract XYLT2-CDG Coloboma SRD5A3-CDG Diarrhea (chronic) ALG8-CDG
MPI-CDG
Cerebrocostoman-| 51 cpg Cutis aplasia EOGT-CDG Eye abnormality |  B3GALTL-CDG
dibular syndrom
ATP6AP1-CDG
ATP6V0A2-CDG Aene ALG6-CDG
Cutis laxa ATP6V1A-CDG | Deafness sensori- PIGL-CDG Brahidactil CHSY1-CDG
* ATP6VIE1-CDG neural Y PIGV-CDG
RFT1-CDG
COG7-CDG XYLT2-CDG
GORAB-CDG
Inverted nipples PMM2-CDG Limbs defects EOGT-CDG Uvula/palate cleft PGM1-CDG
ALG2-CDG DOLK-CDG
FUT8-CDG .
Dwarfism (adult) NANS-CDG Myasten'la (congen- ALG14-CDG Ichthyosis MPDUI-CDG
TMEM165-CDG ital) DPAGT1-CDG PIGL-CDG
i GEPT1-CDG SRD5A3-CDG
Retinitis pigmen- DHDDS-CDG Hlperthermla (epi- COG7-CDG Radlo-ulne.lr syn- MGAT2-CDG
tosa sodic) ostosis
. MOGS-CDG
HYII); :n/tha}t?o?lg_ P%Oé:g; 1_ f:(]Z)DGG Fat pads PMM2-CDG Imune deficiency PGM3-CDG
SLC35C1-CDG
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and 1350 patients diagnosed, with a distribution of 94%
cases of CDG type I and 6% respectively CDG type II.
With the development of metabolomics and glycomics,
the number of CDG forms has increased exponentially,
so that every 17 days a new form of CDG was confirmed
in 2013, and in the first half of 2017, 5 new forms of
CDG were detected [2 ,3]. Considering that at least 2%
of the human genome encodes proteins involved in
glycan biosynthesis and their recognition, and 5-10% of
proteins are involved in homeostasis of Golgi apparatus
with an effect on glycan metabolism, in the near future,
will be reported new types of CDG [3].

For the first time, this group of pathologies was report-
ed in 1980 by Jaeken, who in 2011 described CDG as
“nearly the whole medicine in a nutshell” referring to
its clinical heterogeneity (tab.1), which represents a real
challenge for clinicians [4]. Most types of CDG are mul-
tisystem disorders, being involved almost all systems and
organs, reflected by a variety of clinical symptoms (80%
neurological manifestations, 22% - hepatic, 20% - car-
diac, 20% - dermatological, 10%- immunological, etc.)
and mimicking other pathologies which determines the
underdiagnosis of CDG [5, 6,7, 8, 9]. The CDG diagnos-
tic process is a complex one and includes biochemical
screening methods to identify the glycosylation defect
and analytical methods (mass spectrometry, whole ex-
ome/genome sequencing) to determine the causes and
type of CDG [10,11,12]. The “gold standard” for CDG
diagnosis is screening by isoelectric focusing of transfer-
rin (IEFT). Following the IEFT analysis, two large groups
of CDGs - CDGs type I and II can be established. The
abnormal isoelectric profile of transferrin may also be
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caused by secondary factors such as fructosemia, galacto-
semia, genetic polymorphism of transferrin, alcoholism,
severe hepatic impairment, which mimics CDG at the
biochemical level. The latter requires the use of specific
methodologies to eliminate the influence of secondary
factors on the final diagnosis [12].

Material and methods

By medical-genetic consultation in Genetic Department
of Institute of Mother and Child from Chisinau, there
were selected 40 Moldavian patients of various ages
(2mo-15y) clinically suspected for CDG. The basic met-
abolic investigation was performed in all patients for dif-
ferential diagnosis. The analisys of organic acids in urine
was performed by '"H NMR spectroscopy at the “Petru
Poni” Institute of Macromolecular Chemistry of Roma-
nian Academy, Iasi, Romania. Screening for CDG by
IEFT was performed for all our patients in collaboration
with Translational Metabolic Laboratory Radboudumc,
Nijmegen, Netherlands and U.S.A.

Results

Half of our reported patients had an early presentation with
hypotonia, hepatomegaly, elevated transaminases, mild
hypoglycemia and various cerebral MRI abnormalities
(cerebellar atrophy, mega cisterna magna, cortical atrophy
and encephalomalacia). Eleven children had dysmorphic
features, failure to thrive and neurological manifestation
(seizures, mental retardation, ataxia). As additional clinical
presentations there were abnormal coagulation, stroke-like
episodes, cardiacarrhythmia, cutis laxa, inverted nipples,
anemia, strabismus and nystagmus (figure 2).

Figure 2. Clinical manifestations of CDG suspected patients from Moldova
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In all patients suspected for CDG the metabolic inves-
tigations (acid-base status, amino acids in blood and
urine, organic acids in urine, acylcarnitine profile, co-
agulation studies) were performed for differential diag-
nosis. At the same time, the serum of suspected patients
was analyzed by IEFT. In 37 cases there were obtained
normal IEFT patterns, in other three patients the abnor-
mal IEFT profile have been identified being suspected for
CDG. In one positive IEFT patient there was detemined
the galactose and galactitol in urine by 'H NMR spec-
troscopy and these features were suggestive for Galac-
tosemia, defined then by molecular analysis. In another
one positive IEFT patient having the history of aver-
sion to fructose-containing foods/sweets the diagnosis
of Fructosemia was considered and then confirmed by
DNA mutations analysis. These disorders are described
having fals-positive IEFT results because of secondary
abnormality of glycosylation. The last positive IEFT sam-
ple belonged to a boy born at term, from the 2™ normal
pregnancy, born with normal body weight (3840g), in a
non-consanguineous healthy family. From 5 months old

L) and high number of platelet 520%10°/L (ref.val. 150-
400). Abdominal ultrasound revealed liver steatosis of
3t degree. As the consequence, a,-antitrepsin deficiency,
Gaucher Disease and Niemann-Pick A/B were excluded.
Then, he was suspected for Congenital Disorders of Gly-
cosylation and Fructose intolerance. His serum showed
positive IEFT, but is necessary to make a differential di-
agnosis with Fructose intolerance because this patholo-
gy can determine a false-positive result of IEFT. First, it
was tried fructose restricted diet for 1 month. As result,
some clinical improvement like less nasal hemorrhages
and no vomiting were observed, but liver ultrasound did
not change. Then, the IEFT analysis was repeated and
the type I patterns of carbohydrate-deficient transferrin
identified on fructose-containing diet did not disappear
after 4 weeks (fig 3). Another moment for diagnosis of
CDG will be glycomics profile that is currently being
performed in Translational Metabolic Laboratory Rad-
boudumc, Nijmegen, Netherlands. But, a final diagnosis
for Fructose intolerance can be established only by se-
quencing of ALDOB gene.

Figure 3. IEFT profiles: nr.3 - 1 mo after Fru-restricted diet, nr.6 — normal diet.

he presented hepatomegaly (+5cm) and elevated trans-
aminases, being breastfed at that time. At the moment
of consultation, he was presenting with episodes of vom-
iting, frequent nosebleeds, hepatosplenomegaly, failure
to thrive (short stature and less body weight), cutis laxa,
angular front skull, unstable stool with frequent diarrhea,
rotten teeth. He does not like sweets, fruits and many
vegetables. The basic metabolic investigation was initiat-
ed with the following changes: anemia, neutropenia 28.4
% (ref.val 30-75%), high Anion Gap -22.6 mmol/L (ref.
val. 7-16 mmol/L), fasting hypoglycemia 70 mg/dL [3.85
mmol/L] (ref.val. 74-106 mg/dL), elevated transaminas-
es, high TG [222 mg/dL (ref-val <150 mg/dL)] and low
Iron [28.5 pg/dL (ref.val 49-181 pg/dL)]. Amino acids in
blood and urine and acylcarnitine profile were not sug-
gestive. The abnormal coagulation was determined: high
- C protein - 200% (ref.val 70-130%), Factor X - 172%
(ref.val. 75-130%), fibrinogen - 5.4 g/L (ref.val 2.0-4.0g/
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Discussions

CDG represent a group of monogenic pathologies with
multisystem involvement predominantly neurologic. It
is a challenge for a clinician due to his clinical chame-
leon manifestations that is why CDG is often underdi-
agnosed. In order to facilitate CDG diagnosis, there are
reported some practical tools: (1) a list of clinical features
strongly suggestive of a distinctive CDG; (2) a table of
clinical, biochemical and laboratory findings reported in
CDG, arranged per organ/system; (3) an overview of the
affected organs/systems in each type of CDG; and (4) a
diagnostic decision tree in face of a patient with a suspi-
cion of CDG [1].

Taking into account multisystem impairment and clin-
ical heterogeneity, the clinical criteria for suspicion of
CDG must be very broad. Most important is to keep in
mind a CDG in any unexplained syndrome, in particular
when there is neurological involvement [1]. The ,gold
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standard” for diganosis of CDG is screening by IEFT. But,
is very important in the diagnostic process to exclude the
secondary glycosylation abnormalities such as fructose-
mia, galactosemia, alcoholism, polymorfism of transfer-
rin, sever liver disease, etc. In case of differential diagnosis
between Hereditary fructose intolerance (HFI) and CDG
we can try the analysis of transferrin isoform by IEFT on a
fructose-free diet. In the literature there are reported two
cases, that following the fructose restriction diet, the type
I patterns of carbohydrate-deficient transferrin detected
on fructose-containing diet disappeared after 3-4 weeks.
These cases illustrate that HFI may show a misleading
clinical manifestation and the IEFT may give important
diagnostic clue. However, the clinician must be careful,
not to misinterpret the transferrin abnormal profile as
CDG Ix, that why is needed the ALDOB mutation screen-
ing for HFI [13]. Therefore, in our patient which has been
determined changes of transferin profile, HFI exclusion
by ALDOB gene sequencing is crucial.

Conclusion

The CDG it is a group of rare diseases with multisystem
involvement with a variety of symptoms that can deter-
mine missdiagnosis. Considering multisystem damage,
there is recommended to suspect for CDG any unex-
plained neurological syndrome, particularly when there
is associated with other organ disease, sometimes even
without neurological involvement. In diagnosis of CDG
by IEFT it is necessary to exclude the secondary abnor-
malities caused by Galactosemia, Fructosemia and other.

Bibliography:

1. Francisco R, Marques-da-Silva D, Brasil S, Pascoal
C, dos Reis Ferreira V, Morava E, et al. The challenge
of CDG diagnosis [Internet]. Molecular Genetics and
Metabolism Elsevier Inc; 2019 p. 1-5. Available from:

https://doi.org/10.1016/j.ymgme.2018.11.003.

2. Péanne R., P. de Lonlay, Foulquier F., Kornak U,
et al. Congenital disorders of glycosylation (CDG):
Quo vadis?, Eur J. Med. Genet. 2017; 1-14;

3. Freeze H. H, Chong J. C., Bamshad M. ], et al.

Solving Glycosylation Disorders: Fundamental Ap-

22

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

10.

11.

12.

13.

proaches Reveal Complicated Pathways. Am. J. of
Hum. Genet. 2014; 94, 161-175;

Jaeken J. Congenital disorders of glycosylation
(CDQ): it’s (nearly) all in it! J Inherit Metab Dis. 2011
Aug;34(4):853-8. doi: 10.1007/s10545-011-9299-3;
Freeze H.H., Eklund E.A., Ng B.G,, Patterson M.C.
Neurological aspects of human glycosylation disor-
ders. Annu Rev Neurosci. 2015 Jul 8;38:105-25. doi:
10.1146/annurev-neuro-071714-034019;
Marques-da-Silva D, Dos Reis Ferreira V, Monticelli
M, et al. Lver involvement in congenital disorders of
glycosylation (CDG). A systematic review of the lit-
erature. | Inherit Metab Dis. 2017;40:195-207
Rymen, D, Jaeken, Skin manifestations in CDG. ] In-
herit Metab Dis. 2014, 37; (5m): 699-708
Marques-da-Silva D., Francisco R., Webster D., Dos
Reis Ferreira V., Jaeken J., Pulinilkunnil T.. Cardiac
complications of congenital disorders of glycosyla-
tion (CDG): a systematic review of the literature.
J Inherit Metab Dis. 2017 Sep;40(5):657-672. doi:
10.1007/s10545-017-0066-y

Monticelli M., Ferro T., Jaeken J., Dos Reis Ferreira
V., Videira P. Immunological aspects of congenital
disorders of glycosylation (CDG): a review. ] Inherit
Metab Dis. 2016 Nov;39(6):765-780.

Marquardt T, Denecke J. Congenital disorders of
glycosylation: review of their molecular bases, clin-
ical presentations and specific therapies. Eur ] Pedi-
atr, 2003;162(6):359-79.

Melanie A ], Madhuri R H. Congenital Disorders of
Glycosylation. In: Denecke J.Molecular Pathology in
Clinical Practice. Second Edition. USA: Springer In-
ternational Publishing 2016:121-125.

Marklova E, Albahri Z. Screening and diagnosis of
congenital disorders of glycosylation. Clin Chim
Acta, 2007; 385(1-2):6-20.

Adamowicz M., Ploski R., Rokicki D., Morava E.,
Gizewska M., Mierzewska H., Pollak A., Lefeber D.]J.,
Wevers R.A,. Pronicka E. Transferrin hypoglyco-
sylation in hereditary fructose intolerance: using the
clues and avoiding the pitfalls. J Inherit Metab Dis.
2007 Jun;30(3):407.



BULETIN DE PERINATOLOGIE INSTITUTUL MAMEI $I COPILULUI
1(86) « 2020 | SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

© Chiril Boiciuc", Daniela Blanita', Elena Samohvalov®, Olga Tagadiuc?’,
Alina Nicolescu**, Cilin Deleanu*®, Ron Wevers?, Karin Huijben?,
Dirk Lefeber?, Natalia Usurelu”

CHIRIL BOICIUCY, DANIELA BLANITA!, ELENA SAMOHVALOV?, OLGA TAGADIUC?,
ALINA NICOLESCU*%, CALIN DELEANU*’, RON WEVERS?, KARIN HUIJBEN?,
DIRK LEFEBER? NATALIA USURELU"

DIAGNOSIS CHARACTERISTICS OF CONGENITAL DISORDERS
OF GLYCOSYLATION
OF 40 SUSPECTED PATIENTS FROM MOLDOVA

!~ Institute of Mother and Child, Chisinau, Republic of Moldova;

2 - Translational Metabolic Laboratory, RadboudUMC, Nijmegen, Netherlands;

- “N. Testemitanu” State University of Medicine and Pharmacy, Chisinau, Republic of Moldova;
*- “Petru Poni” Institute of Macromolecular Chemistry, Romanian Academy, lasi, Romania;

*- “C.D. Nenitescu” Centre of Organic Chemistry, Romanian Academy, Bucharest, Romania.
REZUMAT

CARACTERISTICILE DIAGNOSTICULUI DEREGLARILOR CONGENITALE ALE GLICOZILARII
LA 40 DE PACIENTI SUSPECTI DIN MOLDOVA

Introducere: Erorile in sinteza, asamblarea si / sau procesarea glicanilor provoacd o familie de patologii genetice
grupate intr-o unitate nosologica sub denumirea de Deraglari Congenitale ale Glicozilarii (CDG), actualmente fiind
descrise in jur de 150 de tipuri. In orice stare clinica inexplicabild este necesar de suspectat CDG, in special in cazul
afectarilor multisistemice cu implicare neurologicd. Metoda obisnuitd pentru diagnosticarea CDG este investigarea
transferinei serice prin focalizare izoelectrica (IEF). Scopul: Diagnosticul CDG la pacientii suspecti cu simptome de
afectare multisistemica, bazatd pe screeningul transferinei serice prin focalizare izoelectrica.

Materiale si metode: In studiul prezent au fost utilizate probe de ser recoltate de la 40 de pacienti cu varste variate (2
luni - 15 ani)suspectati pentru CDG, care aveau hipotonie, convulsii, retard psihoneuromotor, caracteristici dismor-
fice cu implicare multisistemicd. Pentru diagnosticul CDG, IEF al transferinei serice a fost efectuat in colaborare cu
RadboudUMC, Nijmegen, Olanda. In unele cazuri, s-a utilizat tratamentul cu neuraminidaza pentru a detecta po-
limorfismul genetic al transferinei care poate imita structura anormali a glicanului. In plus, s-a efectuat spectroscopia
RMN a urinei pacientilor cercetati pentru diagnosticarea erorilor inndscute de metabolism, care pot imita un profil
caracteristic pentru CDG.

Rezultate: Ca urmare a screeningului selectiv, 37 de pacienti aveau un profil normal al transferinei, in timp ce 3 probe
au fost identificate cu profil anormal, sugestiv pentru CDG I. Galactozemia, fructozemia, alcoolismul pot exprima
acelasi profil de IEF ca si pentru CDG 1. Probele celor trei pacienti au fost analizate prin metode biochimice si mole-
cular-genetice care au identificat cd la un pacient paternul anormal IEF a transferinei a fost cauzat de galactozemie, in
timp ce la un altul de fructozemie. In cazul celui de-al treilea pacient rezultatele sugereazi prezenta CDG I si necesitd
o analizd avansatd a profilului glicomic prin spectroscopia de masa.

Concluzie: Focalizarea izoelectrica a transferrinei este instrumentul principal pentru diagnosticul CDG pentru multe
laboratoare de screening datorita eficientei crescute la pref rezonabil, in comparatie cu alte metode.

Cuvinte-cheie: Glicozilare, CDG, focalizare izoelectricd a transferinei, screening selectiv
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PE3IOME

XAPAKTEPUCTUKA IUATHOCTUKU BPOXXIEHHBIX HAPYIIEHUN
TTIMKO3UINPOBAHUN Y 40 TIOTO3PEBAEMBIE BOJIbHBIX 113 MOJITOBBI

BBegenne: Hapyuienns cuHTesa, COOPKY /WM IPOLIECCUHTA [IMKAHOB SIB/ISIOTCS IPUYMHOI TPYIIIbI TeHeTUYeCKUX
[IaTOJIOTMIT MeTabo/IM3Ma, Ha3blBaeMbIX BPOXK/IEHHBIMM HapylIeHUsAMM rmmkoswiposauys (BHI), Tumos koTopsix
Ha JJaHHBIII MOMEeHT onmcaHo okono 150. BHT cnemyer nopospesars nmpu 71106011 HeOO'bACHEHHO KIMHNYECKOI IIa-
TOIOTMM, 0COOEHHO C HONMMOPTaHHBIM TOPAKEHNEM C BOBJIEYEHIEM HEPBHOU cucTeMbl. OObIYHbII METO AMATHOCTH-
ku BHT - nccnenoBanne TpancdepprHa B CBIBOPOTKE KPOBYM METO/IOM M303/1eKTpudeckoro gokycuposanus (VI9D).
Ilens: IpencraBnenne pesynbraroB V9O rtpancdeppuua cbIBOpOTKM KpoBM 40 ManyeHTOB C HOMMOPTaHHBIMU
NopakeHUAMH, ¢ mofo3peHyeM Ha BHI'.

Marepuansl M MeTOABL: B IpefcTaBIeHHOM HCCIEHOBAHUM MCIONb30BAMNCh CHIBOPOTKM 40 MeAmaTpudecKux
HAIIeHTOB ¢ nopo3pernemM Ha BHI, pasiuunoro Bospacra (2 mec — 15 j1eT), ¢ TUIIOTOHMeI!, CY[OPOraMH, 3aIep>KKO
IICUXOMOTOPHOTO PasBUTHSL, IPU3HAKaMi AU3MOpGU3Ma, HAPYLUICHNSAMM PasBUTHS C ITONMOPIaHHONM MATOMIOTHEN.
Ina pmarnoctuxkyu BHI VMI9® TpancdeppuHa CbIBOPOTKYM NPOM3BOAMIOCH B corpypHudectBe ¢ RadboudUMC,
Heitmeren, Hupepmanpst. B HeKOTOPBIX C/Iy4asx, MCIIO/IB30BAIOCH JIeUeHNe HEIPAMIHIIA30i1 C e/IbI0 00HAPYXeHMs
TeHeTI4YeCcKoro nommMopduama TpancheppuHa.

PesynbraThl: B pesynbrate ce/leKTMBHOTO CKPMHMHIA OOHAPY>KEHO, YTO y 37 MALMEeHTOB ¢ mojospeHrem Ha BHI
ObIT HOpMa/IbHBII IPOodIIb TpaHCeppyHa, a B 3 06pasiax Obl1 0OHAPY)KeH aHOMa/IbHBII TPOQUIb, TOBOPSLINIL O
BosmoxxHocTy BHT 1. K cosxanenuro, ananus tpancdeppuna MmerogoM VIO®D nmeeT HeKOTOpbIe OTPaHNYEHNS, B CBSI3U
¢ ¢aKToM, YTO IpH ralaKTo3eMu, GPPYKTO3eMUN 1 ATKOTOIM3Me MOXKET OOHAPYKIBATHCS TaKOI JKe Ipoduib, KakK
u npu BHT 1. Takum o6pa3oM, faHHBIE MALEHThI ObUIM IPOAHATN3MPOBAHBL C MCIONb30BAHUEM OMOXMMUYIECKIX
M MOJIEKY/ISIPHO-TEHETNYECKIX METO[0B, OOHAPY)KMBILNX, YTO Yy OZHOTO IIAIjMeHTa aHOMaIbHbI npoduis V9D
TpaHceppuHa BbI3BAaH TaJlaKTO3eMMell, a y IPyroro IaiueHTa — ¢ppykrosemueit. [locmenHnit manyueHT yCHEIIHO
IIPOILEN JaHHBIIL TeCT, 4TO roBopuT o Hamu4auu BHT I n HeobXomuMocTu onpepeneHns npoduisi [IMKOMUKH.

3akmovenne: V9D TpaHcdeppuHa mpencTaBiser coboil OCHOBHOe CpefcTBO amarHoctuku BHI Bo mHOrmx
NabOpaTOPMUAX CKPUHMHIA, B CBA3K C 9KOHOMIYECKOIT 9 (eKTUBHOCTBIO II0 CPABHEHUIO C APYTMMU METOaMNU

KnroueBbie cmoBa: I'mukosunuposanne, BHI, nzoanexrpuueckoe ¢okycupoBaHye TpaHCpeppyuHa, CeIeKTUBHBII
CKPUHMHT.

Introduction pability and in protection against proteolytic enzymes [2].
Glycosylation represents a process of adding carbohydrate ~ Process of glycosylation involves a vast variety of en-
residues (glycans) to the protein molecule that physiologi- ~ zymes as glycosyltransferase family which catalyzes the
cally occurs in approximately half of all proteins expressed  glycan assembling and others that participate in forma-
in human cells. Formation of glycoproteins is character-  tion of precursors and monomers used in formation of
istic for most extracellular proteins (ex. serum proteins),  glycoproteins [2]. Therefore, errors in the synthesis as-
most membrane proteins and for several intracellular  sembly and/or processing of glycans due to defects in
proteins like lysosomal enzymes. Depending on how the  genes that encodes this enzymes provoke a family of met-
molecule of carbohydrate is linked to polypeptide chain  abolic genetic pathologies grouped together as Congeni-
we can distinguish two types of glycans: N-glycans where  tal Disorders of Glycosylations. From the moment of first
the sugar is linked to Asn aminoacid and O-glycans — in  description in 1980 until now, over 150 different types of
this case sugars bound to Ser and Thr [1]. Congenital Disorders of Glycosylation (CDG) have been
Glycoproteins are widespread all other the human body  described, most of them affecting the N-glycosylation
and other living organisms realizing a crucial role for  pathway [3][4].

maintaining the life. They have a specific function that  Clinical phenotype of CDG patients is very heteroge-
include glycoprotein targeting (e.g. most lysosomal en-  neous [5]. Therefore CDG should be considered in any
zymes) and adhesion of the cell to other cell or to extra-  unexplained clinical condition, particularly in multi-or-
cellular matrix, and non-specific in which carbohydrate  gan disease with neurological involvement [1][5]. First
helps the protein in their correct folding obtaining its  step in diagnosis of CDG is investigation of glycosylation
functional conformation, in increasing their secretion ca-  state of serum transferrin by isoelectric focusing (IEF).
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Although IEF of transferrin is not able to detect all types
of CDG, it is widely used by many laboratories due to its
cost efficiency compared with other methods making it
accessible for most of screening laboratories [5][6]. Ad-
ditionally in diagnostic algorithm it can be included also
isoelectric focusing of serum apolipoprotein C-III which
is only O-glycosylated and permits detection of some
O-glycosylation disorders [7]. The final step confirming
the diagnosis is performing of glycomics profiling using
mass spectrometry and direct mutation analysis due to
sequencing of panel of genes known to be involved in
CDG or whole exome sequencing (WES) [1][5][6].

The aim: Identification of CDG through suspected pa-
tients with multi-organ involvement based on serum
transferrin by isoelectric focusing screening.

Materials and methods

In the present study the serum of 40 suspected CDG pe-
diatric patients with various ages (2mo-15y) was used.
Selection of clinically suspected cases was made through
medical-genetic consultation in Genetic Department of
Institute of Mother and Child, Chisinau, Moldova. Pa-
tients with hypotonia, seizures, psihoneuromotor retar-
dation, dimorphic features, failure to thrive with multi-
system involvement were suspected for CDG and were
included in this research.

Isoelectric focusing of serum transferrin was performed
in collaborations with Translational Metabolic Laborato-
ry, Radboudumc, Nijmegen, Netherlands as described by
Wopereis [7][8]. Serum samples were incubated for 30
min with 10 mM ferric citrate and 0.5 mM sodium hy-
drogen carbonate (2:1) in a ratio of 10:3 (serum to solu-
tion) to saturate the transferrin with iron. The iron-satu-
rated serum was diluted 5 times with water and applied
to a hydrated precast gel (pH 4-7) on an Ultraphore sys-
tem (Amersham Pharmacia Biotech).

After IEF, the transferrin isoforms were detected by add-
ing rabbit anti-human transferrin antibody (Agilent,
USA) and the gels were stained with Coomassie blue. The
relative amounts of the transferrin isoforms were deter-
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mined by scanning the stained gel using an Image master
Labscan, Ver. 3.00 (Amersham Pharmacia Biotech).

In some cases, it was used neuraminidase treatment to
detect transferrin genetic polymorphism that can mim-
ic abnormal glycan. Human serum was incubated with
neuraminidase (5 kU/L) from Clostridium perfringens
(Sigma; 5U in 0.5 mL 0.1 mol/L Tris, pH 7.0) overnight
at room temperature. Samples were analyzed for trans-
ferrin IEF as described above.

Results and discussions

As a result of selective screening by IEF transferrin meth-
od, 37 patients had a normal transferrin profile, while 3
samples were identified with abnormal profiles (tab.1).
During IEF method protein is segregated in a polyacryl-
amide gel with pH gradient by their isoelectric point. Se-
rum transferrin being a glycoprotein has two fragments
of glycan that end each with 2 moieties of sialic acids. A
molecule of sialic acid is negatively charged, this greatly
modifying the isoelectric point of transferrin molecule [5].
Normal transferrin IEF profile is represented by the pres-
ence of pronounced band characteristic to glycoprotein
with 4 moieties of sialic acid (tetrasialotransferrin form).
Additionally, sometimes can be seen weak band of pro-
tein with 3 (trisialotransferrin form) or 5 (pentasialo
form) molecules of sialic acid. This fact shows that in
normal condition, transferrin has a complete glycan but
in the same time, low quantity of transferrin can be with
reduced glycan structure [9].

When the same uncharacteristic bands appear associated
with tri-, di-, mono- and asialotransferrin form, it means
that a defect in glycosylation pathway has occurred.
Due to the IEF analysis of transferrin; two big groups of
CDG - I and II can be distinguished. For CDG I there
is characteristic presence of disialo- and asialotransfer-
rin forms, but at the same time for CDG II, trisialo- and
monosialotransferrin forms may occur [5][9].
According to the obtained electrophoregram, three pa-
tients with abnormal IEF transferrin profile were diag-
nosed. In these samples a band of disialo- and asialot-
ransferrin was identified that is suggestive for CDG I.

Table 1. Results of IEF of transferrin on a 40 CDG suspected patients

Pezt;zrelts IEFT Result | Patients code | IEFT Result | Patients code | IEFT Result Pit;(e;;ts IEFT Result
P1 normal P11 normal P21 normal P31 normal
P2 normal P12 normal P22 normal P32 normal
P3 normal P13 normal P23 normal P33 normal
P4 normal P14 normal P24 normal P34 normal
P5 normal P15 normal P25 normal P35 normal
P6 normal P16 Abnormal P26 normal P36 normal
P7 normal P17 Abnormal P27 normal P37 normal
P8 normal P18 Abnormal P28 normal P38 normal
P9 normal P19 normal P29 normal P39 normal
P10 normal P20 normal P30 normal P40 normal
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Fig. 1. IEF of transferrin: 1-3 abnormal profiles suggestive for CDG I; 4-5 normal transferrin profile
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Fig. 2. IEF of transferrin: 1-5 normal transferrin profile; 6 —
control sample with abnormal profile suggestive for CDG II.
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Unfortunately, IEF analysis of transferrin has the same
pitfalls due to the fact that galactosemia, fructosemia,
alcoholism can express the same profile as for CDG 1.
Supplementary to this, in some cases, mutations that
lead to amino acid changes in transferrin may alter the
charge of the protein, thereby leading to shifts in the
IEF pattern, which mostly resemble to either tri- or
pentasialo- transferrin, resulting into transferrin poly-
morphism.

Therefore for confirmation of diagnosis for CDG I, the
samples of these three patients were analyzed by bio-
chemical and molecular genetics methods for galactose-
mia and fructosemia. In this order the samples of urine
from suspected patients have been analyzed by '"H NMR
spectroscopy and the metabolites as galactose and galac-
titol have been identified in one patient, galactosemia be-
ing confirmed then by molecular analysis (P17). In the
other one patient (P16) the molecular analysis obtained
in accordance with clinical features revealed that abnor-
mal transferrin IEF pattern was caused by fructosemia, in

S
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this cases CDG I was not confirmed. In contrast to those
two patients the third one, successfully pass galactose-
mia and fructosemia test and even neuraminidase assay
that could help in identification of amino acid changes in
transferrin molecule. This fact suggests that this patient
has a CDG I which requires analysis of glycomics pro-
filing using mass spectrometry to establish the structure
of the defective glycan that will help in determining the
type of CDG. This investigation is undergoing in Rad-
boudumc, Nijmegen, Netherlands.

Conclusion

The CDG is relatively new discovered pathologies af-
fecting many organs due to widespread all other the
human body of different glycoprotein that have a cru-
cial function in maintaining life.

IEF of transferrin is main tool for diagnosis of CDG
for many screening laboratories due to its cost effi-
ciency compared with other methods.

Before considering the positive result of transferrin
IEF, should exclude the secondary abnormalities
caused by Galactosemia, Fructosemia and other.
Although IEF of transferrin is good screening test, the
final diagnostic step includes analysis of the structure
of the defective glycan by mass spectrometry and mu-
tational assays using NGS platform.
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METHODOLOGICAL APPROACHES IN THE MOLECULAR GENETIC
ANALYSIS OF MITOCHONDRIAL DNA IN PATIENTS WITH COMMON
CLINICAL FEATURES OF MITOCHONDRIAL DISEASE

Institute of Mother and Child, Chisinau, Republic of Moldova
REZUMAT

ABORDARI METODOLOGICE IN ANALIZA MOLECULAR-GENETICA A ADN-ULUI
MITOCONDRIAL LA PACIENTII CU SIMPTOMATOLOGIA CARACTERISTICA
DEREGLARILOR MITOCONDRIALE

Introducere. Bolile mitocondriale sunt una dintre cele mai frecvente erori innéscute ale metabolismului, cu o prevalentd
estimatd de aproximativ 1: 5.000. Disfunctia mitocondriala poate aparea din cauza unor defecte ale genelor din ADN-ul
mitocondrial si nuclear care codificd proteine mitocondriale structurale sau cele implicate in functia mitocondriala.

Scopul: Detectarea si cuantificarea heteroplasmiei ADN-ului mitocondrial la pacientii cu simptomatologia caracteris-
tica dereglarilor mitocondriale.

Materiale si metode. Studiul a implicat un grup de cercetare format din 20 de pacienti cu simptomatologia caracteris-
tica deregldrilor mitocondriale §i 10 persoane sanétoase ca grup de control. Tehnica ARMS PCR a fost realizata pentru
toate probele din grupul de studiu si din grupul control. Ulterior, s-a aplicat tehnica ARMS-qPCR doar in cazurile in
care mutatia a fost detectatd prin tehnica ARMS PCR.

Rezultate. Tehnica ARMS-PCR, efectuatd la ambele grupuri de cercetare, a determinat prezenta mutatiei 3243A>G
la toate persoanele din grupul de studiu si cel de control si mutatia 3460G>A la 4 pacienti din grupul de studiu.
Datele preliminare cu privire la analiza heteroplasmiei ADN-ului mitocondrial au relevat un nivel inalt de hetero-
plasmie (55-78%) la 5 pacienti cu mutatia 3243A>G si la 4 pacienti cu mutatia 3460 G>A, fiind in concordanta cu
semnele clinice.

Concluzii. Metoda ARMS-qPCR este o tehnica simpla, eficientd din punctul de vedere al timpului si costului, compa-
rativ cu alte metode.

Cuvinte-cheie: ADN mitocondrial, mutatii punctiforme, ARMS-qPCR, heteroplasmie.
PE3IOME

METOOO/TOTNMYECKUE ITOAXOAbI B MOJIEKY/IAPHO-TEHETUYECKOM AHAJIN3E MU-
TOXOHJIPUATBHOM THK Y MAIIMEHTOB C KJIMHUYECKMMU IIPOABIEHUAMU MUTO-
XOH/JIPVAJIBHOV BOJIE3HU

Beenenne: MutoxouapuanpHble 3a60/eBaHNA ABIAIOTCA OJHUM M3 Haybojee pacpOCTPAaHEHHBIX BPOX/EHHBIX
HapylIeHNT 0OMeHa BellieCTB, C PaCpOCTPaHEHHOCThI0 Ipnb/M3uTenbHO 1: 5000. MuToxoHApKanbHast AUCHYHKIMS
MOJKeT BO3HMKATD U3-3a NedeKTOB FeHOB B MUTOXOH/puanbHolt 1 AnepHolt JTHK, koTopble KOTUPYIOT CTPYKTYpHBIE
MMTOXOHZpMANbHEIe OeNKM WM OeNKM, yJacTByIOIIMe B MUTOXOHApManbHOU ¢yHKkimu. Ilenb: BbiABIeHUe n
KONMYeCcTBeHHas OlleHKa TeTepOoIIa3MIuecKoll MyTaHTHOI MuToxoHApuanbHol JTHK y manyeHToB ¢ KIMHMYeCKUMUI
IIPOAB/ICHUAMI MUTOXOHIPMAIbHOI 60TIe3HIL.

Marepuainbl 1 MeTOAbL: B 1ccnenoBanny yqacTBOBaa rpynmna 13 20 manyeHToB ¢ KINMHIMYECKMMH TPOABICHUAMNI
MUTOXOHZIpMaNbHON 6071e3HM 1 10 3TOPOBBIX IIEPCOH B KadecTBe KOHTPONIbHOI rpymmbl. Meros ARMS-PCR 6b11
BBIIIOJIHEH i1 BCeX 00pas1ioB 13 CCIeR0BATeIbCKOI IPYILIIbI M KOHTPO/IbHO IpyInslL. Jasee, 6bUT IpoBeféH aHaIN3
ARMS-qPCR T07bKO B Tex cyvasx, Korga MyTanus 6puia ugeHTudunmposana meroroM ARMS-PCR.
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Pesynbrater: Metor, ARMS-PCR 6511 BBIIIOTHEH Y Cy6'beKTOB 00eUX MCCIeI0BaTeIbCKUX IPYILI U ObIIO OIIpefieieHo
Hamaue MyTaumu 3243 A> G y Bcex cyObeKTOB B I'PYIIIe VICCTENOBAaHNA ¥ KOHTPOJLA, 1 MyTaumu 3460 G> A 'y
4 TaIMEHTOB MCCIENOBATENbCKON Ipynmbl. IIpeBapuTeNbHbI aHA/MN3 YPOBHA IeTEPOIIa3MUM BBIABU/I BBICOKYIO
cTeneHb reteporviasmun (55-78%) y 5 mayeHTos ¢ MyTtanuei 3243 A> G u y 4 nanuenTos ¢ myrauueit 3460 G> A B

COOTBETCTBUM C KIMHNYIECKNMN IIPOABIEHUAMN.

3axmouenne: Merox ARMS-qPCR yro6eH B 1CIO/Ib30BaHUM, SKOHOMIYEH 1 9 (PeKTUBEH 110 CPAaBHEHUIO C APYTUMMA

METOMaMU J/I1 OIpe€NeIeHNA TeTePOIIa3MIN.

Knrouesbie cnoBa: mutoxonapuanbHas [JHK, roueunsie myTanun, ARMS-qPCR, rereponnasmus.

Introduction.

The mitochondrion is a highly specialized organelle,
present in almost all eukaryotic cells and principally
charged with the production of cellular energy through
oxidative phosphorylation (OXPHOS). In addition to
energy production, mitochondriaare alsokey components
in calcium signalling, regulation of cellular metabolism,
haem synthesis, steroid synthesis and, perhaps most
importantly, programmed cell death (apoptosis) [1].
Mitochondrial DNA is a maternally inherited, circular
double-stranded molecule of 16 569 base pairs, encoding
37 genes (13 proteins of the OXPHOS system, 2 rRNAs,
and 22 tRNAs) [2].

Mitochondrial diseases are one of the most common
inborn errors of metabolism, with a conservative
estimated prevalence of approximately 1:5,000 [3].
Mitochondrial function is under dual genetic control -
the 16.6-kb mitochondrial genome and the nuclear
genome, which encodes the remaining ~1300 proteins of
the mitoproteome. Mitochondrial dysfunction can arise
because of defects in either mitochondrial DNA or nuclear
mitochondrial genes, and can present in childhood or
adulthood in association with vast clinical heterogeneity,
with symptoms affecting a single organ or tissue, or
multisystem involvement [2]. Clinical symptoms can arise
in childhood or later in life, and can affect one organ in
isolation or be multisystemic [4]; the minimum disease
prevalence in adults is ~12.5 per 100 000, and ~4.7 per
100 000 in children [3]. Nuclear DNA defects tend to be
autosomal recessive and are transmitted in a Mendelian
fashion where half of the genetic material of a fertilized
egg derives from each parent. Since the egg has multiple
mitochondria while sperm has virtually none, mutations
of mitochondrial genes in mtDNA are transmitted through
the maternal line, or they may be sporadic. The number of
mitochondria within cells varies depending on the energy
needs of the cells. Cells which have more ATP requirements
will have more mitochondria. As an example, muscle cells
and heart muscle cells need more energy than the cells of
the liver and have more mitochondria to generate more
ATP. The heart muscle cells have about 5,000 mitochondria
and each liver cell contains 1,000-2,000 mitochondria [5].
Point mutations and large-scale mtDNA deletions
represent the two most common causes of primary
mtDNA disease, the former usually being maternally
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inherited, and the latter typically arising de novo during
embryonic development [2]. The multicopy nature of
mtDNA gives rise to heteroplasmy, a unique aspect of
mtDNA-associated genetics that occurs when there is
coexistence of a mix of mutant and wild-type mtDNA
molecules (heteroplasmy). In contrast, homoplasmy
occurs when all of the mtDNA molecules have the same
genotype. Heteroplasmic mutations often have a variable
threshold, i.e. alevel to which the cell can tolerate defective
mtDNA molecules [6]. When the mutation load exceeds
this threshold, metabolic dysfunction and associated
clinical symptoms occur. The degree of mtDNA mutant
heteroplasmy can vary significantly across different
tissues of the same individual, and the percentage of
a mutation is an important contributor to the clinical
phenotype [7]. Due to heteroplasmy, mitochondrial
disease takes many forms and even family members may
present differently with the disease. Determination of the
heteroplasmic status of any mtDNA mutation is clinically
important to providing a family with informative genetic
counseling regarding recurrence risk. Therefore, accurate
measurement of heteroplasmy is an essential component
of the molecular diagnostic scheme for mtDNA-related
disorders. Methods widely used to detect heteroplasmic
mutations include Restriction Fragment Length Poly-
morphism (RFLP), direct sequencing, TaqgMan allelic
discrimination analysis, Amplification Refractory Muta-
tion System Quantitative Polymerase Chain Reaction
(ARMS-qPCR), and PCR/allele-specific oligonucleotide
(ASO) dot blot hybridization [8]. ARMS-qPCR is a cost-
effective method that measures the relative amount of
wild-type and mutant mtDNA in a single step.

The most common mitochondrial diseases are MELAS
syndrome (Mitochondrial Encephalopathy, Lactic
acidosis, Stroke-like episodes), LHON syndrome (Leber’s
Hereditary Optic Neuropathy), Leigh syndrome, NARP
syndrome (Neuropathy, Ataxia, Retinitis Pigmentosa).
The presence of mitochondrial diseases presents a social
problem, leading to substantial direct and indirect costs
of medical care for the patient and for society as a whole.
Genetic testing for mitochondrial diseases is important
because it allows early access to standard care, avoiding
invasive investigations and significant impact on the
evolution of the disease, but also genetic counseling of
the family.
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The aim: Detection and quantification of heteroplasmic
mutant mitochondrial DNA in patients with common
clinical features of mitochondrial disease.

Materials and Methods. Patients were referred to the
Human Molecular Genetics Laboratory at the Institute
of Mother and Child, for genetic counseling. The
most frequent mutations involved in occurrence of
mitochondrial disease (MT-TL1-3243A>G, MT-ND1-
13513G>A, MT-ND1-3460G>A, MT-ND4-11778G>A,
MT-ND6-14484T>C, MT-ATP6-8993T>C, MT-ATP6-

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

mutant sequence, only in cases where the mutation
was identified by ARMS PCR technique. The ARMS
qPCR was run in Applied Biosystems™ 7500 Real-Time
PCR System using 7500 Software (Version 3.2). The
percentage of mutation heteroplasmy was calculated
by AC, (C*¢bpe — C ™). Mutation % = 1/[1+(1/2)
¢ ] x 100%. The threshold cycle (C)) is the cycle at
which a significant increase in the reaction product is
first detected. The higher the initial amount of DNA,
the sooner accumulated product is detected in the PCR
process and the lower the C, value.

Table 1. Primer sequences for ARMS PCR

Name Forward/ Sequence Size
Reverse (pb)
Forward wild-type AGGGTTTGTTAAGATGGCtcA
MT-TL1-3243A>G Forward mutant AGGGTTTGTTAAGATGGCtcG 97
Reverse TGGCCATGGGTATGTTGTTA
Forward wild-type CTCACAGGTTTCTACTCCAALG
MT-NDI -13513G>A Forward mutant CTCACAGGTTTCTACTCCAAtA 145
Reverse TTCTTCTCACCCTAACAGGTC
Forward wild-type TACTACAACCCTTCGCTGcCG
MT-ND1 -3460G>A Forward mutant TACTACAACCCTTCGCTGcCA 120
Reverse GTAGAAGAGCGATGGTGAGAGCTAAG
Forward wild-type ACGAACGCACTCACAGTgG
MT-ND4 -11778G>A Forward mutant ACGAACGCACTCACAGTgA 143
Reverse CACAGAGAGTTCTCCCAGTAGGTTAA
Forward wild-type GTAGTATATCCAAAGACAACgAT
MT-ND6 -14484T>C Forward mutant GTAGTATATCCAAAGACAACgAC 161
Reverse GGGTTTTCTTCTAAGCCTTCTCC
Forward wild-type TACTCATTCAACCAATAGCCaT
MT-ATP6 - 8993T > C Forward mutant TACTCATTCAACCAATAGCCaC 75
Reverse TTAGGTGCATGAGTAGGTGGC
Forward wild-type TACTCATTCAACCAATAGCCaT
MT-ATP6 - 8993T > G Forward mutant TACTCATTCAACCAATAGCCaG 75
Reverse TTAGGTGCATGAGTAGGTGGC

8993T>G) were verified by ARMS-PCR technique in a
research group of 20 patients presenting common clinical
features of mitochondrial disease and 10 healthy
persons as control group. Total DNA was isolated
from peripheral blood lymphocytes by a salting-out
method. The ARMS PCR technique was performed for
all samples from the study group and from the control
group. ARMS PCR primers are able to discriminate
a single nucleotide change on the template DNA due
to the absences of 3" exonucleolytic proofreading
activity associated with Taq DNA polymerase. Under
appropriate conditions, oligonucleotides containing
a mismatched 3’ -residue are unable to function
as primers. Introducing a mismatched nucleotide
immediately 5° to the mutation site will further
increase target DNA amplification specificity. ARMS
primers for PCR analysis of seven common mtDNA
point mutations used in the study are listed in Table 1
[9]{10][11][12].

Subsequently, the real time ARMS qPCR assay was
performed in duplicates for each wild-type and
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Results.

The ARMS-PCR technique was performed in patients
presenting common clinical features of mitochondrial
disease and in healthy persons in the control group. It was
determined the presence of the 3243 A>G mutation in all
persons in the research and control group and the 3460
G>A mutation in 4 patients of the research group.
Preliminary analysis of heteroplasmy level revealed
a high degree of heteroplasmy in 5 patients with 3243
A>G mutation, indicating the presence of MELAS
syndrome, a multisystem disorder characterized by
stroke-like episodes, encephalopathy with seizures
and/or dementia, lactic acidosis, muscle weakness
and exercise intolerance, recurrent vomiting, hearing
impairment, peripheral neuropathy, and learning
disability (Fig. 1-3).

MT-ND1 - 3460 G>A mutation was established in
4 patients of the study group, which confirms the
presence of LHON syndrome, a disorder with bilateral
loss of central vision predominantly in young males
(Fig. 4-6).
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Conclusions.

The real-time ARMS-qPCR method

Fig. 5. Melting curve of mutant primer,
3460 G>A mutation

Bibliography:

Fig. 6. Melting curve of wild-type primer,

3460 G>A mutation

provides a simple, easy-to-read output that is cost- and
time-effective, thus providing an alternative method to
individual endpoint PCR-restriction fragment length
polymorphism (RFLP) or PCR followed by Sanger
sequencing. The ARMS-PCR technique was performed
in subjects of both research groups, determining the
presence of the 3243 A>G mutation in all persons in
the research and control group and the 3460 G>A
mutation in 4 patients of the research group. Preliminary
analysis of heteroplasmy level revealed a high degree
of heteroplasmy (55-78%) in 5 patients with 3243 A>G
mutation and 4 patients with 3460 G>A mutation, being
in accordance with clinical manifestations. The control
group had a low-level of heteroplasmy, which implies the
absence of clinical features of mitochondrial diseases.

[1] J. R. Friedman and J. Nunnari, “Mitochondrial

(2]

(3]

(4]

31

form and function,” Nature. 2014, doi: 10.1038/
naturel2985.

C. L. Alston, M. C. Rocha, N. Z. Lax, D. M. Turnbull,
and R. W. Taylor, “The genetics and pathology of
mitochondrial disease,” Journal of Pathology. 2017,
doi: 10.1002/path.4809.

G. S. Gorman et al, “Prevalence of nuclear and
mitochondrial DNA mutations related to adult
mitochondrial disease,” Ann. Neurol., 2015, doi:
10.1002/ana.24362.

R. N. Lightowlers, R. W. Taylor, and D. M. Turnbull,
“Mutations causing mitochondrial disease: What is
new and what challenges remain?,” Science. 2015, doi:
10.1126/science.aac7516.



(5]
(6]

BULETIN DE PERINATOLOGIE

A.S. Ahuja, “Understanding mitochondrial myopathies:
A review] Peer], 2018, doi: 10.7717/peer;j.4790.

J. B. Stewart and P. F. Chinnery, “The dynamics of
mitochondrial DNA heteroplasmy: Implications for
human health and disease,” Nature Reviews Genetics.
2015, doi: 10.1038/nrg3966.

G. B. Stefano and R. M. Kream, “Mitochondrial
DNA heteroplasmy in human health and disease
(Review),” Biomedical Reports. 2016, doi: 10.3892/
br.2016.590.

V. Venegas and M. C. Halberg, “Quantification of
mtDNA mutation heteroplasmy (ARMS qPCR),
Methods Mol. Biol., 2012, doi: 10.1007/978-1-61779-
504-6_21.

R. K. Bai and L. J. C. Wong, “Detection and
quantification of  heteroplasmic mutant
mitochondrial DNA by real-time amplification
refractory mutation system quantitative PCR
analysis: A single-step approach,” Clin. Chem., 2004,
doi: 10.1373/clinchem.2004.031153.

32

INSTITUTUL MAMEI $I COPILULUI
1(86) « 2020 | SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

(10]

(11]

(12]

S. E. Ryan, F. Ryan, V. O’'Dwyer, and D. Neylan,
“A real-time ARMS PCR/high-resolution melt
curve assay for the detection of the three primary
mitochondrial mutations in Lebers hereditary
optic neuropathy.,” Mol. Vis., 2016.

J. Wang, V. Venegas, F. Li, and L. ]. Wong, “Analysis of
mitochondrial DNA point mutation heteroplasmy
by ARMS quantitative PCR,” Curr. Protoc. Hum.
Genet., 2011, doi: 10.1002/0471142905.hg1906s68.

L.-]. W. Ariel Brautbar, Jing Wang, Jose E. Abdenur,
Richard C. Chang, Janet A. Thomas, Theresa A.
Grebe, Cynthia Lim, Shao-Wen Weng, Brett H.
Graham, “The mitochondrial 13513G>A mutation
is associated with Leigh disease phenotypes
independent of complex I deficiency in muscle,
Mol. Genet. Metab., vol. 94, pp. 485-490, 2008, doi:
10.1016/j.ymgme.2008.04.004.



BULETIN DE PERINATOLOGIE INSTITUTUL MAMEI $I COPILULUI
1(86) « 2020 | SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

© Maria Scurtul, Chiril Boiciuc*, Daniela Bldnitd, Victoria Sacard, Natalia Usurelu*

MARIA SCURTUL, CHIRIL BOICIUC*, DANIELA BLANITA,
VICTORIA SACARA, NATALIA USURELU*

PHENOTYPE PREDICTION IN PHENYLKETONURIA PATIENTS
FROM MOLDOVA BASED ON GENOTYPE DATA

Institute of Mother and Child, Chisinau, Republic of Moldova

REZUMAT

PREDICTIA FENOTIPULUI LA PACIENTII CU FENILCETONURIE
DIN MOLDOVA IN BAZA GENOTIPULUI

Introducere: Fenilcetonuria (PKU) este o boald metabolica autozomal recesiva, cauzata de deficienta enzimei fenilala-
ninhidroxilaza ca urmare a mutatiilor din gena PAH. Luind in considerare, ca celulele nervoase sunt cele mai sensibile la
efectele toxice ale nivelelor ridicate ale fenilalaninei serice, retardul mental este unul din cele mai proeminente manifestari
ale bolii. Tipul mutatiei din gena PAH influen{eaza activitatea metabolica restanta a enzimei fenilalaninhidroxilaza.

Scopul: Estimarea fenotipului prezis in raport cu genotipul la pacientii cu PKU din Republica Moldova, pe baza
diferitor programe de predictie.

Material si metode: In prezentul studiu au fost folosite datele a 9 pacienti cu PKU, diagnosticati prin screeningul
neonatal (>3 mg/dL) in perioada 2018-2019, la care s-au analizat mutatiile in gena PAH. Pentru estimarea fenotipului
acestor pacienti a fost folosita metoda valorii arbitrare (AV). A doua metodd a constat in utilizarea instrumentului
online BIOPKU (BIOPKU; http://www.biopku.org). Identificarea mutatiilor frecvente s-a realizat prin metoda PCR/
RFLP (p.R408W, p. P281L, p.L48S, p.R252W, p.R158Q, p.R261Q), iar pentru detectarea mutatiilor mai rare s-a efectuat
secventierea unor exoni din gena PAH.

Rezultate: Utilizand datele despre genotipurile patologice identificate la cei 9 pacienti cu PKU investigati, a fost estimat
fenotipul lor. Metoda de predictie AV a dat rezultate in care 66.7% din pacienti aveau forma clasicd a PKU, pe cand in
33.3% de cazuri a fost detectat fenotipul cu PKU moderatd, nefiind prezise fenotipuri cu hiperfenilalaninemie (HPA).
Cea de-a doua metoda, ce implica utilizarea bazei de date BIOPKU, a fost folosta in cazul a 8 genotipuri din 9 din cauza
lipsei informatiei despre o combinatie de alele. Genotipurile celor 8 pacienti au fost estimate ca tipice PKU clasice. Nu
au fost inregistrate cazuri de formd moderata a PKU sau hiperfenilalaninemie. Comparand datele de la instumentele de
predictie cu fenotipurile observate, s-a constatat ca exista o diferentd la nivelul genotipului p.R408W/p.L48S, analizat
mai profund din perspectiva heterogenititii sale. Prin acestea concludem ci in Republica Moldova prevaleaza formele
clasice de PKU inregistrate in ultimii 2 ani.

Concluzii: Metodele de predictie a fenotipului precum AV sau BIOPKU au punctele lor forte. In cazul completirii
bazelor de date internationale cu cazuri proprii, va spori calitatea si varietatea programelor de predictie..

Cuvinte-cheie: Fenilcetonurie, predictia geneticd, genotip, fenotip, BIOPKU.

PE3IOME

MPOTHO3VPOBAHUE ®EHOTUIIA V TETEV C ®EHMIKETOHYPUEN 113 MOJITTOBBI HA
OCHOBE IT'EHETUYECKOTO AHAJIM3A

Beenenne: Oenmnkeronypus (PKY) - ayTocOMHO pelleccuBHas HAcIefCTBeHHas 6o0mesHb OOMeHa BelllecTs,
BBI3BaHHasI HapylIeHNeM aKTUBHOCTY IeY€HOYHOTo pepMeHTa (peHMIaTaHNH-TUAPOKCUIa3hl. Y YUTBIBas TOT (QaKT,
YTO HEPBHBIE K/IETKM CaMble ysI3BMMbIe K TOKCUIHOMY 3¢ (eKTy MOBBIIIEHHBIX YpOBHeil (eHNIalaHNHa B KPOBY,
Hanbosee sIBHOE MPOSIB/IEHNE NaHHO 6OMe3HN — 9TO 3ajiep)KKa YMCTBEHHOTO pasBUTHA. MyTaluy, oTBedarolye
3a (peHMIKETOHYPUIO IIPOUCXOAT B TeHe deHmnanannurugpokcmnassl (PAH). Tun Myraryum BiausieT Ha aKTUBHOCTD
(dbepMeHTa 11 COOTBETCTBEHHO Ha heHOTHIL.
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Iens: ITpornosuposanne ¢eHorumna y 6ompabix OKY 13 MonmoBsl Ha OCHOBe T€HOTMIIMPOBAHUA C IIOMOLILIO
IIPOTHO3MPYIOIIUX IIPOTPaMM.

Marepuansl u MeToabl: B KauecTBe Marepmana ObIIM MCIIOMB30BaHbI JaHHbIE 9 MONAaBCKMX manueHToB ¢ OKY,
AVMATHOCTMPOBAHHBIX HEOHATa/JbHBIM CKpUMHMHIOM (>3 mr/mm), B mepuop 2018-2019, ¢ HOMHBIM BBIABJIEHHBIM
reHoTunoMm reHa PAH. [lnsa mpepckasanusi ¢peHoTuna ObUT MCHOMB30BaH METOJ [IPOM3BONBHOrO 3HadeHus (AV).
Bropoit MeTop BKIIo4aeT B ce6s paboty ¢ mporpammoit BIOPKU (BIOPKU; http://www.biopku.org). VineHTudnkannsa
o6uyx Mmytanuit (p. R408W, p. P281L, p. L48S, p. R252W, p. R158Q, p. R261Q) 6b11a ocy1iecTB/IeHa ¢ momotibio ITITP/
ITIJP®, a TakKe BbIABIEHME APYTUX PESKUX MyTaLil C IOMOLIbIO CEKBEHMPOBaHNA Kogupyouleit yactu rena PAH.

Pesynbrarel: Vicrionpsys pmaHHblE O IIATOJIOTMYECKMX T€HOTMIAX, BBIABJAEHHBIX B mnepmopy 2018- 2019 611N
npenckasansl pernornmst 9 manyentos ¢ OKY. ITonyueHHble pe3ynbTaThl IPK UCIIOIb30BAHMY cUCTeMBI (AV) mokasanu
npeobnaganne Knaccudeckoit popmer OKY B 66,7%, nckinoderne 66110 IpencTasaeHo cpeganmu opmamu OKY
(33,3%). IIpn ucnonsszosaunu BIOPKU, 6but0 ipoanannsnupoBano 8 u3 9 renotunos nanuentos ¢ ®KY. B gannom
CIy4ae, Bce TeHOTUIBI ObUIM 0603Ha4YeHbl Kak Kimaccudeckas ¢popma PKY. VunteiBas TOT akT, YTO pacueTHbII
¢denorun renoruna p.R408W/p.L48S oTnmdaeTcst OT TAKOBOTO B HAO/MIOaeMbIX C/Ty4asx, JaHHas KOMOMHaMA ObLIa
u3ydeHa MoApobHee U3 MepCreKTNBbI HEOXHOPOJHOCTM (PEHOTUIIOB CPefN pasHbIX cay4daeB. Kak ciencTBue, MOXXHO
yTBepINTb 4TO B MoioBe 3aperncTpupoBaHsl Kaccudeckne popmsl PKY 3a mocnegnue 2 ropa.

3axmouenne: CucTembl IpefckasaHmsa ¢eHoToTuma, Takme kak Mmetof, AV um BIOPKU, Moryt ObITh IIO/E3HBIMMU
B JCC/IEIOBATENIbCKONM JIEATENbHOCTH, KaXK[Jasd CUCTEMA, B CBOK OYepelb, MMEIT CBOM IIPEMMYIECTBA, IIOMOIHASL
MHTepHAIOHA/IbHbIEe 6a3bI TeHETNYECKIX JAHHBIX, IIPY 3TOM Ka4eCTBO IIPOrHO30B (PeHOTHUIIOB 3HAIUTEIHHO YITYUIINTCH.

KnroueBbie cmoBa: QeHMIKeTOHYpHsL, TeHETUYECKMIT IIPOTHO3, reHoTHII, penoTnn, BIOPKU.

Introduction treated by BH4 endogenic cofactor that lowers Phe level
Phenylketonuria (PKU) is an inborn metabolic error, in plasma as an addition to the diet [3].

with an autosomal recessive type of inheritance. The Prediction of the phenotype based on the genotype
biochemical cause of PKU is phenylalanine hydroxylase = may be useful in further studies of the disease and
(PAH) deficiency. The given hepatic enzyme, combined  considerably improve the understanding of genotype
with Tetrahydrobiopterin (BH4) cofactor contributes - phenotype relationship based on biostatistical data.
to degradation of phenylalanine (Phe) that is one of the  Although prediction programs cannot be used in
essential amino acids. In case of a metabolic error due  diagnostics and are not precise enough, they can be
to a mutation, PAH enzyme is partially inactive or not  improved and applied in research field. Those programs
functional that leads to accumulation of Phe blood level  use records of medical cases, analyze them and attribute
in body tissues with a toxic effect on them[1]. them values that characterize the severity of the
The genetic cause of the disease are the mutations in  condition, based on the reported cases. In addition, we
the PAH gene located on chromosome 12q23.2. The can obtain supplementary valuable information, such as
activity of phenylalanine hydroxylase directly depends  BH, responsiveness in patients with PKU. Thus, we can
on the mutation type- nonsense mutations, frameshift already use the prediction tools for preventive analysis
mutations, splicing mutations, deletions and insertions  and correlation.

lead to an inactive enzyme, weather missense mutations  Aim: Evaluation of the expected phenotype in Moldovan
lead to a more variable outcome regarding PAH PKU patients based on their genotype, according to
enzymatic activity[2]. In case of poor effectiveness of the  various prediction methods.

enzyme (PAH), the nerve cells in the brain that are the

most sensitive to high Phe level suffer the most, thatleads = Materials and methods:

to brain damage [1]. Also, amongst phenylketonuria The data of 9 Moldovan PKU patients diagnosed by
manifestations could be mentioned poor pigmentation, neonatal screening (>3 mg/dL) during 2018- 2019 with
growth failure, microcephaly, skin rashes, seizures, fully- identified genotype of PAH gene were used.

and others. There are several types of PKU based on  Genotyping Methods

phenotype manifestations and severity of the diagnosis:  Identification of six common mutations (p.R408W,
classic PKU and variant PKU, including moderate PKU  p. P28I1L, p.L48S, p.R252W, p.R158Q, p.R261Q) was
and mild PKU, mild hyperphenylalanemia (HPA) or performed by PCR/RFLP method as described in
non-PKU HPA, and BH4- responsive PKU [3]. BH4 the previous research by K. Boiciuc [2]. In case a
responsive PKU is a type of PAH deficiency that can be  pathological genotype was not identified by the given
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method, PAH gene exons were sequenced using capillary
electrophoresis and chemistry from Applied Biosystems
(USA) as described [4].

Arbitrary Value Method

For prediction of the patients’ phenotype the arbitrary
value system was used, accordingly to LL Wang
[5]. Based on the residual activity of phenylalanine
hydroxylase (PAH) in vitro, the mutations were classified
in four categories and for each there was attributed
an arbitrary value (AV), in dependence with the out
coming phenotypes: for the null mutations AV= 1, with
unnoticeable in vitro residual activities (<10%); AV= 2
for 10%-30% activity of wild type PAH; AV=4 for 30%-
70%; AV=8 with residual activities greater than 70%. The
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Results

Molecular genetic analysis revealed six distinct
pathological genotypes in PAH gene in nine Moldovan
PKU patients that were used for prediction tools to
estimate the out coming phenotypes.

Arbitrary Value Method

There were analyzed 6 genotypes of 9 Moldovan PKU
patients. It can be observed that the majority of the
genotypes lead to AV=2, it equals to 66.7% (n=6)
of patients with classic PKU identified by the given
approach. Therefore, there was a single genotype
associated with mild PKU detected in 3 patients with an
AV=4, representing 33.3% of all (Tab. 1).

Table 1. Results from arbitrary value method phenotype prediction on Moldovan PKU patients 2018-2019

Genotype Number of patients AV Total Phenotype
p.R408W/p.L48S 3 4 Mild PKU
p-R408W/p.P281L 1 1 Classic PKU
IVS7+4A>G/IVS11+7T>C 1 1 Classic PKU
p.P281L/IVSI2+1G>A 1 1 Classic PKU
p-R408W/p.R408W 2 1 Classic PKU
p-R408W/IVSI2+1G>A 1 1 Classic PKU

phenotype of an individual is expressed as a sum of both
mutant alleles’ AVs. The total AV is used in prediction of
the PKU type: 2 is for classic PKU; 3-4 for moderate PKU;
5-8 for mild PKU and 9-16 for mild HPA [5]. In order to
homogenize the results, moderate PKU will be integrated
into mild PKU category. Thus, the range for mild PKU
will be AV= 3-8.

BIOPKU Method
The second prediction system involved BIOPKU
program  (BIOPKU;  http://www.biopku.org). The

given software attributes each pathologic mutation
Allelic Phenotype Value (APV) that is graded on a
scale. Genotypic Phenotype Value (GPV), also called
APVmax, is the highest APV value from the two alleles.
There are three types of PKU differentiated in the
following system, based on APV values: 0-2.7 is classic

Considering that the AV depends on residual enzymatic
activity of PAH, as a consequence most of mutations lead
to null activity of the enzyme. Regarding those facts, we
can assume that classic PKU considerably predominates
in Moldovan patients registered last years, accordingly to
arbitrary value method.

BIOPKU Results

Using BIOPKU program, 5 genotypes from 8 of Moldovan
PKU patients were analyzed out of 9, given that there was
no data about IVS7+4A>G/IVS11+7T>C genotype due
to absence of records related to this particular genotype.
The missing genotype makes up 11.11% from the total
number. The table 2 indicates that 89.9% (n=8) of processed
genotypes in the given study fall within classic PKU. In
contrast, there were no cases with mild PKU or mild HPA
detected using this prediction method (Table 2).

Table 2. Results from BIOPKU phenotype prediction system in Moldovan PKU patients.

Genotype Number of patients GPV (APV total) Phenotype
p-R408W/p.L48S 3 2 Classic PKU
p.R408W/ p.P281L 1 0 Classic PKU
IVS7+4A>G/IVS11+7T>C 1 Absent Absent
p.P281L/IVS12+1G>A 1 0 Classic PKU
p-R408W/ p.R408W 2 0 Classic PKU
p-R408W/IVS12+1G>A 1 0 Classic PKU

PKU, 2.8-6.6 is mild PKU, and 6.7-10.0 is mild HPA. It
is important to mention that there is always overlapping
between classical PKU and mild PKU, as well as between
mild PKU and mild HPA.
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The results show little diversity in phenotypes due to a
small number of cases of fully genotyped patients and
absence of information about some of the mutations in
BIOPKU database.
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Discussions

Based on early diagnosis and continuous treatment with
clinical child monitoring and metabolic control we could
decide about type of PKU and in our study group all patients
were categorized as classic PKU beside that having the
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until present, there were registered 7 cases of PKU with
the p.R408W/p.L48S genotype. The given genotype was
observed to be very heterogeneous in manifestations. For
instance, in this there was a patient that was missed out from
neonatal screening, diagnosed at 23 years old with a 1293.4

100%
88,90%
66,70%
33.30%
11,10%
0% 0% 0% 0%
AV Systems BIOPKU Observed Phenotypes
mclassic PKU ®mild PKU mmild HPA

Fig. 1 Differences between predicted and observed phenotypes in Moldovan PKU patients 2018-2019

p.R408W/p.L48S genotype which shows a mild evolution.
We could mention the fact that classical form of PKU
caused by those five different genotypes of PAH gene there
were exactly predicted by both AV system and BIOPKU.
However, the difference between observed and predicted
phenotype was detected in patients with the p.R408W/p.
L48S genotype. Due to enzyme activity up to 30%, for
L48S mutation and its combination with a null mutation

B wmild HPA

pumol/L blood Phe level and escaped mental retardation
[6],[7]. In addition, there was another patient with the
same genotype diagnosed by neonatal screening and early
treated with a good metabolic control that led to normal
development of the child. On the other hand, in the same
group there is a case, of a patient that was late diagnosed,
at three years old and had severe mental retardation with a
characteristic phenotype, even was tested as BH4-responsive.

I mildpku [ classic PKU

PKU
phenotype

Tyr414Cys Ala300Ser Arg158Gin

lle65Thr Arg408Gin

(p.R408W), AV system predicted a milder phenotype. On
the other hand, BIOPKU predicted a classic phenotype
on the same genotype, according to its database and
prediction algorithms.

In the study group, there were present three patients with
the p.R408W/p.L48S genotype. In relation to these cases,
there was observed no homogeneity at the phenotype
level. Considering that, two patients had classical form of
PKU as predicted by BIOPKU tool and one patient with
Mild form, accordingly to AV system calculation.

At the same time, it is worth mentioning that from the
beginning of the molecular genetic diagnostic of PKU

+ Arg408Trp

Fig. 2 Variation in Correlation of Genotype and Phenotype Reported by N. Blau 2016
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As we know, the phenotype is predicted by genotype, being
established by a correlation between them. However, in the
study group there was noticed phenotype variability, caused
by the same genotype. The following tendency was not
only described in our group, similar cases being reported.
One of the most significant review on this phenomenon
was made by Prof. N. Blau [8], that analyzed the statistical
and analytic power of large mutational databases such
as BIOPKU. According to this, there was observed that
patients that share a common mutation may have different
phenotypes, as long as it is a complex and multifactorial
correlation between the genotype and phenotype.
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Conclusions

As prediction methods, both AV system and BIOPKU have
advantages. BIOPKU for instance, is more informative
because it offers data about BH4 responsiveness of a patient
with a certain genotype[3]. This tool has a large database
with lots of records of real cases that enhance the accuracy
of predictions. The great advantage of the AV system is that
if the type of the mutation is known as one causing null
activity of PAH, its AV is constant, AV=1. This fact offers
more possibilities because even if a new mutation is detected
and its type is one of those leading to PAH effectiveness
lower than 10%, the AV will be known (AV=1). [5]

The results returned by prediction programs, such as
AV system and BIOPKU, do not always correspond
with the results from real clinical cases. Thus, the data
obtained can be only considered as provisory because
the accuracy of predictions is not satisfactory in order
to be applied in clinical cases. It is necessary to mention
that there are other factors that influence the phenotype
and its severity.

This type of research is benefic in the way that
international databases such as BIOPKU can be
completed with records of Moldovan PKU patients. This
helps to improve the quality of phenotype prediction in
PKU cases and add new mutations that are characteristic
to certain populations. As a result, the database becomes
numerous that allows more possibilities and enlarges
the range of information that it can offer, based on the

genotype.
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SPINAL MUSCULAR ATROPHY: NEWS AND PERSPECTIVES

Institute of Mother and Child, Republic of Moldova

REZUMAT

ATROFIA MUSCULARA SPINALA: NOUTATI SI PERSPECTIVE

Introducere. Atrofia musculara spinald (SMA) este o boald neuromusculara progresivd mostenita recesiv autozomal. Boala
este cauzatd de mutatii care apar in gena SMN1I (Survival Motor Neuron) si se considerd ca severitatea sa este modulata de
gene precum SMN2, NAIP (Proteina Inhibitoare Neoponald) sau GTF2H2 (General Transcription Factor IIH Subunitate 2)

Material si metode. Diagnosticul pentru maladia SMA este disponibil prin diferite metode. Diagnosticul genetic
molecular este efectuat prin PCR-RFLP, dar mai detaliat si considerat ca fiind standard de aur este tehnica MLPA.
Diagnosticul se efectueazé la persoanele care prezinta simptome, dar si inainte de aparitia lor. Astfel, diagnosticul
poate fi pus cit mai curand posibil, de exemplu, prenatal pentru familiile in care s-au nascut deja copii cu SMA, pentru
nou-nascuti (screeningul nou-ndscutului) si chiar in procesul de planificare familiala (screening al purtitorilor).
Diagnosticul diferential al SMA este complicat si necesité luarea in considerare a multor boli cu simptome similare.

Rezultate. In baza de date a Laboratorului sunt inregistrati 131 de pacienti diagnosticati cu SMA. Pani in 2016,
tratamentul pacientilor a inclus doar ingrijire curativa imbunatatind simptomele bolii. Dupéd 2016, Food and Drug
Administration (FDA) a fost aprobat singurul tratament pentru SMA. In prezent, la nivel mondial, se fac eforturi
pentru implementarea screeningului nou-nascutului.

Concluzii. Odati cu reevaluarea criteriilor necesare pentru screening si aprobarea tratamentului, screeningul pentru
aceastd boald devine esential. Diagnosticul precoce poate imbundtati evolutia stirii pacientilor cu SMA.

Cuvinte-cheie: geneticd moleculard, simptome, diagnostic, screening, tratament.
PE3IOME

CIIMHAJIbHAS MBIIIEYHAA ATPO®VA: HOBOCTHU U ITEPCIIEKTMBbBI

Beenenne: CuyHanpHas MbliredHas atpodus (CMA) sB/sieTcst MPOrpecCUpYOLIYM HEPBHO-MBIIIIEYHBIM 3a607Te-
BaHMEM C ayTOCOMHO-PELieCCUBHBIM TUIIOM HacilefoBaHus. 3abojieBaHMe BbI3bIBAeTCs MyTalusMmu B reHe SMNI
(Survival Motor Neuron) u ero TsOKecTb MOAYIUPYeTCs TakuMu TeHamit, Kak SMN2, NAIP (6enox, MHr16ypyommmit
anonrto3 Heiiponos) wm GTF2H2 (cy6penuunuiia 2H obiiero rpaHckpunumonHoro daxropa ITH).

Matepuanbl 1 MeTOfIbI: [JMarHOCTMKA IPOBOAUTBCA PA3IMYHBIMY MeTofaMu. MoneKynApHO-TeHeTndecKas AMarHo-
ctuka nposoputcs MeronoM IIITP-POJIII, Ho 3010THIM cTaHAapTOM ABAAeTcs MeTof, MLPA. JluarHocTuka MO>KeT
IIPOBOAMTDBCA Y MIOfEI, Y KOTOPBIX y)Ke eCTh CUMITOMBI, HO ¥ [0 X HosBneHus. [JInarno3 CMA MoxeT 6bITb TOCTaB-
JIeH TIpeHaTaIbHO B CEMBbX, Ifie yke uMeercs cnydar CMA 1 OCTHATa/IbHO Y HOBOPOXKAEHHBIX (CKPMHMHT HOBO-
POXKIEHHBIX) U y GOBHBIX, @ TAK)Ke B ITPOLiecce ITAHNPOBaHMsI ceMby (CKpUMHMHT HocuTesen). [luddepenunanpaas
puarHoctuka CMA cro)xHa 1 Tpe6yeT pacCMOTpeHMsI MHOTYX 3a60/IeBaHNIT ¢ IOXOXXUMI CUMIITOMaMIA.

PesynbraThl: B 6ase maHHbBIX 1abopaTropuu 3apeructpupoBano 131 manuent ¢ guarnozoM CMA. [To 2016 ropa nede-
HIIe TALIEHTOB BK/II0YAJI0 TOTIbKO le4eOHYI0 IOMOLID /i1 YIyqlIeH)sA CUMITOMOB 3abonesanys. C 2016 roga Yipas-
JIeHMe 10 KOHTPOJIIO 3a MpopyKTamu u nekapcrsamu (FDA) ogobpuino enuucTBenHoe nedeHne CMA (Spinraza). B

HacTosAmee BpEMs BO BCEM MUPE NNPEAIIPMHMMAIOTCA YCUINA 110 BHEAPEHNIO CKPMMHMHIA HOBOPOXXIEHHBIX Ha CMA.

3akmioyenne: [Toce nepeorieHKM HEOOXOAVMMBIX KPUTEPUEB CKPUHIHTA U YTBEPKAEHMS JIeYeHNs] CKPUHIHT Ha 3TO
3a00/IeBaHMe CTAHOBUTCS HEOOXOAVMBIM. PaHHA IMarHocTuKa MO>KeT YIy4IINTb COCTOsIHYE NanyeHToB ¢ CMA.

KnroueBbie cmoBa: MOJIEKY/IApHAA F€HETMKA, CUMIITOMbBI, AMAaTrHOCTNKA, CKPVHVHT, JIEYE€HNIE.
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Introduction.

Spinal muscular atrophy (SMA) is a progressive
neuromuscular disease with autosomal recessive
transmission, characterized by muscle weakness and
atrophy caused by degeneration of motor neurons in the
spinal cord and brainstem nuclei [15]. This hereditary
condition has an incidence of about 1 in 8,43+0,15:100
000 of R. Moldova population [24]. In over 95% of cases,
this disease is caused by abnormalities of the SMNI gene
(Survival Motor Neuron 1), which results in a major
deficiency of the SMNI1 protein.

Cause of SMA. In 1995, the gene involved in the
onset of spinal muscular atrophy was also described.
It encodes a specific neuronal protein, the neuronal
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survival protein (SMN). The disease is caused by
mutations that occur in the SMNI (Survival Motor
Neuron) gene, and its severity is thought to be
modulated by genes such as SMN2, NAIP (Neuronal
Apoptosis Inhibitory Protein) or GTF2H2 (General
Transcription Factor IIH Subunit 2). Expression of
the SMNI gene produces full-length SMN protein,
in contrast, SMN2 expression results in a truncated
version of the polypeptide that lacks 16 amino acids at
the carboxy-terminal end [20].

People with SMA are either homozygous for the deletion
of exon 7 from SMNI (A7 SMNI), or heterozygous
compounds for A7 SMNI and an intragenic mutation
of SMNI. The deletion of the telomeric copy of the SMN

Table 1. Disorders to Consider in the Differential Diagnosis of Spinal Muscular Atrophy (SMA)[14]

Age of Gene(s) or Clinical Features of Differential Diagnosis Disorder
Disorder N MOI
Onset Region Overlapping w/SMA Distinguishing from SMA
X-linked infantile spinal UBA1 xi,  [Hypotonia weakness,|  Multiple congenital contractures,
areflexia intrauterine fractures
SMARDI1 1 IGHMBP2 AR We; 1:1?1 is:)}f esl())l_rzt:)ry Distal predominant weakness,
(OMIM 604320) > WP diaphragmatic paralysis
areflexia
- Many | Hypotonia, feeding . .
Prader-Willi syndrome 15q11.2-q13 factors difficulties Poor respiratory effort is rare.
Myotonic dystrophy type 1 DMPK AD Hypotonia, muscle Marked facial weakness
Conge- weakness
nital to <6 Congenital muscular Many genes AR Hypotonia, muscle CNS, eye involvement, possible
months dystrophy V8 AD weakness increased tone
Zellweger spectrum disorder PEng:;Iel;ly of AR Hypotonia Hepatosplenomegaly, CNS
Congenital myasthenic CHAT, CHRNE AR . Ophthalmoplegia, ptosis, episodic
syndromes COLQ DOK7 AD Hypotonia respiratory failure
GFPT1,RAPSN
Pompe disease GAA AR Hypotonia Cardiomegaly

Other: congenital myopathies, 4 metabolic/mitochondrial myopathies, 5 peripheral neuropathies 6

Proximal muscle

Prominent cranial nerve palsies,

>6 months| Botulism NA NA | weakness, decreased
acute onset
reflexes
Guillain-Barré syndrome NA NA Muscle weakness [Subacute onset, sensory involvement
Duchenne muscular Muscle weakness, [Serum creatine kinase concentration
DMD XL .
dystrophy motor regression 10-20x > normal
Slow progression, progressive
Hexosami-nidase A deficiencyl HEXA AR Lower mptor neuront dyst(?ma, spmf)gerebellar. .
Later disease degeneration, cognitive/psychiatric
child- involvement
hood Fazio-Londe syndrome SLC52A2 AR Progressive bulbar Limited to lower cranial nerves;
SLC52A3 palsy progresses to death in 1-5 years
Monomelic amyotrophy Predominantly cervical; tongue
(OMIM Unknown Muscle weakness | may be affected (rare); other cranial
602440) nerves spared
Other: peripheral neuropathies, 6 muscular dystrophies 7
Kennedy disease AR XL Proximal muscle Gradually progressive;
weakness, muscle gynecomastia, testicular
Adult-
hit(l)(tl AD May begin w/pure Progressive neurodegeneration;
Amyotrophic lateral sclerosis| Many genes 8 AR | lower motor neuron | involves both upper & lower motor
XL signs neurons
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(SMNT) is directly involved in SMA because the absence of
exon 7 or exon 7 and 8 is detectable in more than 95% of the
affected persons regardless of the clinical manifestation. In
patients with mutations, approximately 70-80% of the SMN
gene product is in the form of the truncated protein [21].
Also, in 1995, the NAIP gene that encodes the NAIP
(apoptosis neuronal inhibitory protein) protein was
identified. The deletion of this gene, which is close to the
SMN gene, is associated with SMA, a fact proven by the
presence of homozygous mutations of the NAIP gene in
45% of patients with SMA type I and in 18% of patients
with SMA type II or III [8].

GTF2H2 (General Transcription Factor IIH Subunit 2) is
a Protein Coding gene. Diseases associated with GTF2H2
include Spinal Muscular Atrophy and Cockayne Syndrome.
Types of SMA.

Genetically factors that influence the SMA phenotype are
the number of SMN2 gene copies and a deletion in the
NAIP gene. A higher number of SMN2 copies makes the
clinical symptoms more benign, and the NAIP gene
deletion is associated with a more severe phenotype.
Clinically (Table 1), depending on the age of onset, life
expectancy, distribution of muscular hypotonia and stage
motor development of patients, several phenotypes of
SMA have been described of which the most important
are: acute infant (type SMA) I or Werdnig-Hoffman’s
disease), chronic infant (SMA type II), chronic juvenile
(SMA type III or Kugelberg-Welander disease) and adult
form (SMA type IV) [22]. Alongside these are described:
prenatal form (SMA 0), congenital axonal neuropathy
and spinal muscular atrophy associated with congenital
arthroplasty [14].

AD = autosomal dominant; AR = autosomal recessive;
MOI = mode of inheritance; SMARD = spinal muscular
atrophy with respiratory distress; XL = X-linked

Treatment. Until 2016, treatment of patients included
only curative care improving the symptoms of the disease.
However, since 2016 new therapies have advanced in
clinical trials for diagnosed patients and the Food and
Drug Administration (FDA) has approved the only
treatment for SMA which is called Spinraza (Nusinersen)
that later in 2019 a second treatment called Zolgensma
will be approved [5].

Spinraza Nusinersen is an antisense oligonucleotide
that binds to the pre-mRNA of survival motor neuron
2 (SMN2). It is used for the management of spinal
muscular atrophy for a full range of patients with spinal
muscular atrophy (from disease with infant onset until
later onset) [11].

Zolgensma (AveXis, Inc.) designed to provide a normal
copy of the gene that encodes SMN protein is an adeno-
associated virus (AAV) based on vector gene therapy
indicated for the treatment of patients younger than 2
years of age with spinal muscular atrophy (SMA) caused
by bialelic mutations in the motor neuron 1 survival gene
(SMNT1 ), type I SMA.
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According to the recent reevaluation of the Wilson-
Jungner criteria (2008), SMA may be included in
screening studies [4].

Thus, starting in 2018, pilot studies have been launched in
some European countries (Belgium, England, Germany),
Taiwan, Russia, America, as well as Australia, in some
cases with the implementation of neonatal screening and
heterozygous carriers atrophy to prevent the loss of motor
neurons, just before the onset of symptoms. It should allow
maximum benefit for the people who will develop SMA.

Materials and Methods.

Molecular genetics diagnosis. There is a number of
methods available to screen DNA for SMNI1 deletion or
SMN2 copy number. The standard molecular diagnosis
of SMA is based on a PCR-RFLP test [6], able to detect
homozygous SMNI loss [2; 9].

At present, in Moldova, the genetic molecular diagnosis
is performed in the Laboratory of Human Molecular
Genetics (LGMU) of the IMSP of the Mother and Child
Institute. This involves the study of ADN extracted from
biological samples (blood on anticoagulant) that were
collected from the patients who were consulted. Thus,
the presence or absence of exons 7 and 8 in the SMN1/
SMN2 genes is performed by PCR-RFLP method [24].
For families at-risk (where the birth of a child with
SMA has already been registered) is available prenatal
diagnosis.

Now, in our Laboratory, the optimization of the genetic
molecular diagnosis method through qPCR is being
considered. The parameterization and design of the test
to identify the deletions associated with the SMA will
include the establishment of optimal conditions with the
elaboration of the working algorithm [18]. This test will
be possible to use in the NBS diagnosis.

Results and Discussions.

In the database of laboratory 131 patients diagnosed with
SMA are registered. Respectively for Nr = 40 (30.5%)
deletion of only exon 7 SMNI, for Nr = 23 (17.5%)
deletion of only exon 8 SMNI and for Nr = 68 (52%)
deletion was registered for both exons.

Is very important to quantify the number of copies
of genes SMNI and SMN2. PCR -RFLP test does not
detect heterozygous SMNI loss, and cannot be used for
identifying healthy carriers, which can be checked by
quantitative analysis of SMNI copy number.
Considering that, is required other methods, like
Quantitative PCR and MLPA for diagnosis of SMA.
Multiplex ligation-dependent probe amplification
(MLPA) is a modern quantitative molecular
method. MLPA [19] is considered the gold standard
for diagnosis of SMA. It improves diagnostics by
simultaneously identifying several target sequences in
the SMN1 gene and in nearby genes, the copy number
of both SMNI and SMN2 genes. Thus, trough MLPA
both homozygous and heterozygous SMNI deletions
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or conversions to SMN2, can be detected, allowing the
diagnosis of affected patients or healthy carriers.
Quantitative PCR (qPCR), also known as real-time
PCR, has become a powerful tool for the amplification,
identification, and quantification of nucleic acids. Its
ability to quantitatively and specifically detect genes
has been invaluable for both research and diagnostic
applications [17].

Disease pathogenesis all type of disease is influenced
by NAIP and GTF2H2 gene deletion. High frequency
of NAIP deletion in SMA type 1, is associated to be a
modifier factor in the severity of the disease, that is why
these genes need to be added to the diagnostic routine [6].
The new test based on qPCR that is elaborated in our
institution will facilitate the identification of the causes of
the disease onset and the establishment of heterozygous
carriers in the population.

With the advent of effective pharmacological treatment
for SMA, there is a worldwide discussion about strategies
to identify patients as early as possible. This is especially
so for children with an expected severe form of SMA
who in our view should be treated immediately. This fact
is achievable only with the implementation of neonatal
screening (NBS) for SMA. Since the lack of SMN leads
to an irreversible loss of motor neurons, the timing of
treatment before the onset of symptoms is crucial for a
good outcome. In patients with SMA type 1, about 95%
of motor neurons are lost within the first 6 months of life.
At present, only two of the patients for which a molecular
diagnosis has been made confirming the deletion of
exons 7 and 8 SMNI benefit from Spinraza treatment in
Romania. They addressed for diagnosis at the end of 2019,
after confirming the diagnosis within the LGMU, they
counted the number of copies of the SMIN2 gene by the
MLPA method in another institution. Quantification of the
number of copies of SMN2 s essential for treatment with the
use of Spinraza. Consequently, there is a need for newborn
screening, similar to other treatable inborn diseases. NBS
is possible at a low cost and with a high predictive value
[1], is available by molecular-genetic real-time PCR testing
of DBS (dried blood spot), specific for the homozygous
deletion of exon 7, SMN1 and by MLPA molecular-genetic
testing. NBS assumed to identify 95% of SMA cases, but
this method will omit approx. 5% of SMA cases that do not
have the homozygous deletion of exon 7, SMNI. To reach a
sensitivity of 99.9%, it is necessary: testing and monitoring
for carriers [3], elaboration carrying out level 2 test to
exclude a second pathogenic mutation.

Conclusions. Given the progressive nature of motor
neuron loss, early intervention to prevent motor
neuron loss, even before the onset of symptoms, should
allow maximum benefit for people who will develop
SMA. Results of Germany NBS study pilot [23] show
that newborn screening for SMA, resulting in pre-
symptomatic treatment, can prevent the disease and
partially rescue motor neuron function. Spinal muscular
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atrophy can cause tremendous suffering - physical,
financial, and emotional - to the patient and the family of
the affected individual. Testing of individuals at high risk,
such as those with a family history of SMA, is prudent [13].
This fact will subsequently provide informational, social-
economic and descriptive population support for at-risk
families and those adopting a family planning process.
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COMPLICATIILE OBSTETRICALE LA GRAVIDELE CU EPILEPSIE

Universitatea de Stat de Medicind si Farmacie ,,Nicolae Testemitanu”
SUMMARY

OBSTETRICAL COMPLICATIONS IN GRAVIDES WITH EPILEPSY

About 2/3 of women with epilepsy remain stable during pregnancy and the vast majority (about 90-96%) have normal
pregnancies and births with perfectly healthy children. However, pregnancy in this group of women may be associated with
a higher risk of maternal and fetal complications than in the general population, antepartum and post-partum vaginal
bleeding, preterm labor, preterm birth, spontaneous abortion, cesarean delivery, placental abruption, polycystic ovarian
syndrome and sudden maternal death in order to reduce risk it is necessary to use a clinical protocol for the surveillance of
women with active epilepsy preconception and during pregnancy.

PE3IOME

AKYIIECKUE OC/TOKHEHVA Y BEPEMEHHBIX C SIIMJIEIICUEN

Y npumepHO 2/3 6epeMeHHBIX SKeHIIVH, CTPafAIOLINX SIIIETICHel, TedeHre 60/Ie3HN 0CTAeTCsl CTaOMIBHBIM BO Bpe-
Ms1 6epeMeHHOCTH 1 Y 60bIINHCTBA (0K0/IO 90-96%) GepeMeHHOCTD U POfbI IPOTEKAIOT HOPMAIbHO C POXK/EHIEM
abCOMIOTHO 300POBLIX fieTell. TeM He MeHee, TedeHe 6epeMEHHOCTH Y 9TUX )KeHIIUH COIPOBOXKAAeTCs IOBbILICHHBIM
PVICKOM PasBUTHS OC/IOKHEHNUII CO CTOPOHBI MaTepy 1 IUIOJA B CpaBHEHUM ¢ oO1elt mony/siyert. CaMbpIMy 3HA4YM-
MBIMJ OCTIO>KHEHVSIMM y OepeMEeHHBIX C SIVJIETICUe SIB/IAIOTCS yuallleHle KOHBY/IbCUIL, apTepyanbHasi TUIIePTeH3 U
6epeMeHHBIX, NpeeK/IaMIICKsA, SKIAMIICKs, JOPOIOBOE U IIOCTIEpOJOBOe KPOBOTEUEHNe, NIPeX/ieBpeMEeHHbIE PO/,
CIIOHTAHHBII a60OPT, POABI ITyTeM KecapeBa CedeHNs, OTCIOMKA IIAlleHThl, CUHAPOM MOMTUKICTO3HBIX AMYHUKOB U
BHe3aIlHas MaTepMHCKasa CMepTh. [l CHIDKEHIS 9THX PUCKOB HeoOXoayMa pa3paboTKa I MCIIONb30BaHMe IIPOTOKO-
JIa 110 aKTVBHOJ IIPeAPOROBOIL TOATOTOBKE U BELEHMIO BO BpeMsi OepeMeHHOCTH YKEHIIVH, CTPAJAIOIIX SIVIETICHEIL.

KnroueBbie c1oBa: SIUIEIICUA, 6epeMeHHOCTb, Pponbl, KOHBY/IbCUMN, SMUJIETITUYECKUI CTaTyC, NIPOTUBOIMMJIETITIYE-
CKIe IIpernaparbl , MAaTEPUHCKNE OC/IOJKHEHMA , OCJIOKHEHNA TITIOMA.

Introducere. Epilepsia este a doua cea mai frecventd ma-  nefavorabile la gravidele cu epilepsie raiméin subestima-
ladie neuropsihici prevalentd, cronicé,severa si de diver-  te, insuficient studiate si intelese. Au fost determinate
se etiologii, caracterizata printr-o predispozitie constantd  interactiuni complexe intre mama, fit §i epilepsie, pre-
la generarea de convulsii si consecintele lor neurobiologi-  cum i modificari in homeostazia maternd si nivelurile
ce, cognitive, psihologice si sociale. Afectiunea se mani-  de steroizi sexuali. Exista informatii despre riscurile ma-
festd prin una sau mai multe crize recurente, spontane si  terno-fetale si utilizarea MAE [6], rolul stresului oxidativ
imprevizibile, care rezultd din activitatea neuronald anor-  [7] si al substantei P [8] in epileptogenezi si imbitrani-
mali, excesivi si sincroni in creier [1, 2, 3]. Epilepsia este ~ rea acceleratd a placentei. Studiul acestor probleme si, in
cea mai grava afectiune neurologica la gravide, pentru primul rand, al riscului legat de administrarea MAE, va
care tratamentul administrat uzual trebuie mentinut siin  oferi informatii actuale cu privire la perceptia si aborda-
timpul sarcinii [3, 4]. rea managementului gravidelor cu epilepsie si va elucida
Studiile existente privind epilepsia in sarcini se concen- ~ problemele pertinente pentru studiile ulterioare [1, 6, 7].
treaza pe evaluarea rezultatelor fetale si in perioada de

copilarie, determinate de expunerea in utero la medica- ~ Definitia contemporani si epidemiologia epilepsiei.
mente antiepileptice (MAE), sau pe severitatea convul- ~ Definitiile precedente ale epilepsiei au fost create prin-
siilor materne. Mai putin aprofundat sunt studiate alte  tr-un document al ILAE (Liga Internationald Impotriva
rezultate importante si clinic relevante, cum ar fi contro-  Epilepsiei) in 2005, definitii conceptuale (teoretice) si
lul convulsiilor si complicatiile obstetricale in sarcina [5].  insuficient detaliate pentru a putea fi folosite in practi-
Mai mult, factorii de risc pentru rezultatele obstetricale <@ clinicd in toate cazurile. Definitia noud a epilepsiei
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include oricare dintre urmétoarele conditii: 1) cel putin
doud crize neprovocate (sau reflexe) ce se petrec aparte
intr-un interval de timp >24 ore; 2) o criza neprovocatd
(sau reflexd) si o probabilitate de crize ulterioare similare
riscului general de recurentd (cel putin 60%) dupa doud
crize neprovocate care se petrec in urmdtorii 10 ani; 3)
diagnosticul unui sindrom epileptic [9, 10].

Epilepsia afecteaza aproximativ 1% din populatia globald
(circa 65 milioane de persoane)[11], 0,5-1,3% dintre fe-
meile de varsta fertila [12] si 0,3-0,5% dintre gravide (1
caz la 200 de sarcini)[13, 14, 15]. Incidenta si prevalenta
epilepsiei in Republica Moldova constituie 19 cazuri si 16
cazuri la 100.000 locuitori, respectiv [11].

Actualmente, se observd o majorare multipld a numéru-
lui de sarcini si nasteri la femeile cu epilepsie, fapt de-
terminat de reducerea semnificativd a stigmatizarii pa-
cientelor,cresterearatei de remisiuni medicamentoase,
imbunétatirea rezultatelor obstetricale si perinatale [28].
Desi circa 90-96% gravide cu epilepsie au sarcini si nas-
teri normale cu copii perfect sanatosi [9, 16], conduita
sarcinii si nasterii la acest grup de paciente ramane o pro-
blema medicalé foarte complicata. Crizele necontrolate si
agravarea crizelor in sarcina, expunerea preconceptiona-
14 si in timpul sarcinii la MAE frecvent influenteazi nega-
tiv evolutia sarcinii si a nasterii, dezvoltarea intrauterind
a fitului cu cresterea riscului de complicatii materne si
fetale, ale nou-nascutului si copilului de vérstd fragedd
[12, 13,17, 18].

Scopul acestei lucrari consté in elucidarea efectului epi-
lepsiei materne asupra evolutiei si rezultatului sarcinii
pentru elaborarea unei strategii contemporane de condu-
itd i tratament al gravidelor cu epilepsie.

Pentru realizarea scopului, au fost evaluate doua concep-
tii: actiunea sarcinii asupra evolutiei epilepsiei materne si
influenta epilepsiei materne asupra evolutiei si rezultatu-
lui sarcinii.

Efectul sarcinii asupra evolutiei epilepsiei materne.
Crizele convulsive epileptice (CCE) generalizate necon-
trolate reprezinta un pericol grav pentru viata i sanatatea
mamei si a fatului. In literatura de specialitate existi date
contradictorii cu privire la dinamica CCE in timpul sarci-
nii. Conform rezultatelor unor studii, sarcina, in general,
nu modificafrecventa si severitatea convulsiilor la femeile
cu epilepsie [1, 2, 3, 6, 13, 16, 18, 19]. CCE la gravide
apar in 79,2% din cazurile asociate cu lipsa acestora
inainte de sarcind mai putin de 1 an si scad progresiv
concomitent cu perioadele mai lungi de epilepsie ,,inac-
tiva”: 23% la femeile cu 1 an, 20,5% - cu 2 ani, 19% - cu
3 ani, 17,5% - cu 4 ani §i 17,7% - cu 5 sau mai multi ani
de lipsa a CCE [20].

Un studiu de cohorté retrospectiv recent a fost realizat
pe 101 sarcini la 55 de femei cu epilepsie cu varsta medie
de 30,749,7 ani si durata medie a maladiei de 14,5+10,8
ani. Peste 3/5 (61,7%) dintre femei au prezentat cel putin
o criza in timpul sarcinii, in timp ce la 38,3% nu au fost
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observate convulsii epileptice. S-a constatat o crestere a
frecventei convulsiilor la 25,9%, o scidere - la 30,9% si
nicio modificare a frecventei convulsiilor - la 43,2% din
sarcini [21, 22].

Intr-un lot de 179 de gravide cu epilepsie, frecventa con-
vulsiilor in timpul sarcinii a fost neschimbata sau modifi-
carea a fost favorabild in majoritatea cazurilor (83%). Cir-
ca 56% dintre gravide nu prezentau convulsii in timpul
sarcinii sau frecventa acestora a ramas similara cu cea de
péand la sarcind, 27% - au constatat o schimbare favorabi-
14 si 18% - o schimbare defavorabild (la 13% gravide au
apérut convulsii in timpul sarcinii si la 5% s-a inregistrat
o crestere a frecventei convulsiilor, comparativ cu anul
precedent sarcinii)[23].

Femeile cu epilepsie “inactivd” au un risc de 30% de apa-
ritie a CCE in sarcina [20]. Daca pacienta nu a prezentat
CCE timp de 9-12 luni pana la sarcind (epilepsie ,,inacti-
va”), este foarte probabil (80-92%) sd continue sd ramana
farad acestea si in timpul sarcinii [1, 2, 18, 19]. Acest fapt
sugereaza cd, in general, schimbarile fiziologice ce au loc in
timpul sarcinii nu afecteazd pragul convulsiilor [19]. Epi-
lepsia "activd” pe parcursul anului de pana la sarcind creste
riscul de convulsii intrapartum si post-partum [24].
Conform datelor altor autori, la majoritatea gravidelor cu
epilepsie nu se va modifica frecventa CCE, circa 1/3 din
femei vor constata o crestere, 10-20% vor avea o scadere,
iar un numar mic de femei vor avea 1-2 crize in timpul
sarcinii §i nici o crizé in orice alt moment al vietii [17].
Asadar, sarcina nu modificd frecventa si severitatea con-
vulsiilor la femeile cu epilepsie, desi ratele variazd in
functie de studii: in circa 60-64% (de la 54% pé4na la 80%)
cazuri frecventa convulsiilor este similara cu cea de pand
la sarcind, in 15-17% (de la 14% pé4na la 37%) cazuri este
constatatd o crestere si in 15-16% (de la 3% pana la 24%)
cazuri - o scadere a frecventei si severittii crizelor [1, 2,
3,6,13,16, 18, 19].

Statusul epileptic este o urgenta neurologica si medicald
majord, cu o incidenta de 1-2% la gravidele cu epilepsie
[6], indicator comparabil cu prevalenta anuald de 1,6%
(dela 0% panala 1,8%) in populatia generala cu epilepsie
[1, 2]. La gravidele cu epilepsie refractara la tratamentul
medicamentos, incidenta acestei complicatii severe creste
pana la 8,5% [14].

Evolutia epilepsiei in timpul sarcinii poate fi influentata
de factorii care modifica concentratia plasmaticd a medi-
cametelor antiepileptice sau excitabilitatea neuronala si,
in primul rdnd, de perturbarile endocrine si electrolitice
[16].

Nivelurile ridicate ale hormonilor sarcinii induc metabo-
lismul MAE, contribuind la diminuarea concentratiilor
circulante ale acestor remedii. Astfel se explicd riscul
crescut de convulsii la gravidele cu epilepsie care admi-
nistreazd MAE in timpul sarcinii. Estrogenii, posedand
proprietati epileptogene, pot crea noi focare corticale de
convulsii, activa focarele corticale preexistente, creste se-
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veritatea crizelor, scidea pragul convulsiilor si creste nu-
marul de sinapse excitatorii de pe hipocamp [4, 6].
Diminuarea concentratiei plasmatice a MAE poate fi si
rezultatul noncompliantei pacientei, al vomei, modifica-
rilor fiziologice din timpul sarcinii, reducerii legirii MAE
de proteinele plasmatice, cresterii ratei de clearance si de
metabolizare a MAE [16].

Scaderea nivelului mai multor electroliti serici in timpul
sarcinii, in primul rand a nivelului de sodiu si magneziu,
pot deregla stabilitatea neuronala cu depolarizarea mem-
branei, scaderea pragului de excitabilitate si predispune-
rea la convulsii [16].

Asadar, cresterea excitabilititii neuronale si reducerea
concentratiei plasmatice a MAE (cresterea volumului
sangvin circulant, a fluxului sangvin renal, a filtrarii glo-
merulare si a activititii enzimelor hepatice, precum si
reducerea nivelului de proteine plasmatice) [16] influen-
teaza farmacocinetica, absorbtia, metabolismul, excretia
si hemodilutia MAE, care, la randul lor, pot influenta
evolutia epilepsiei la acest contingent de femei [6].

Efectul epilepsiei materne asupra evolutiei si rezul-
tatului sarcinii. Datele literaturii din domeniu privind
riscul complicatiilor obstetricale la femeile cu epilepsie
sunt controversate. Opinia savantilor este cd existd o
crestere micd, dar semnificativd a rezultatelor adverse
ale sarcinii la femeile cu epilepsie[12, 16, 28]. Compara-
tiv cu populatia generald, riscul este dublu pentru nas-
tere prematurd, hemoragie vaginald, preeclampsie, ab-
ruptie placentard si nastere prin OC [19]. Unele dintre
aceste complicatii sunt rezultatul direct al convulsiilor,
in timp ce altele pot fi 0 combinatie intre efectele MAE
si convulsii [17].

CCE in timpul sarcinii prezintd riscuri de complicatii
obstetricale si pentru fatul in curs de dezvoltare, desi nu
existd un consens clar in literatura de specialitate privind
identificarea acestor riscuri [13, 23]. Epilepsia in sine si
convulsiile necontrolate in timpul sarcinii au fost asociate
cu aparitia efectelor adverse obstetricale: pierdere fetald,
hipoxie fetald si tulburdri de neurodezvoltare. Femeile
cu epilepsie refractara au un risc substantial de deces, de
crestere a frecventei convulsiilor, a complicatiilor obste-
tricale si neurologice in timpul sarcinii [14].

Un studiu de cohortd retrospectiv recent, realizat pe 148
de sarcini, a constatat ca ratele de avort spontan (2,7%
vs. 0,4%; p=0,009), nastere prematura (18,1% vs. 11,3%;
p=0,022), greutate micd la nastere (19,4% vs. 12,4%;
p=0,026) si nastere prin OC(23,6% vs. 15,5%; p=0,017)
au fost usor, dar semnificativ, mai mari la gravidele cu
epilepsie, comparativ cu gravidele practic sdndtoase cu
evolutie fiziologicd a sarcinii. Riscul relativ in lotul de
studiu a constituit, respectiv, 6,6, 1,6, 1,6 si 1,5. Autorii
au concluzionat ci sarcinile la femeile cu epilepsie, chiar
factori de risc, sunt semnificativ statistic asociate cu o ratd
mai mare de rezultate adverse [15].

Evaluarea unui lot din 101 sarcini la 55 de femei cu epi-
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lepsie cu varsta medie de 30,7+9,7 ani si durata medie a
maladiei de 14,5+10,8 ani a remarcat nastere normald per
vias naturalis in 49,4% cazuri, nastere prin OC- in 50,6%
cazuri, avort spontan — in 19,8% cazuri, nastere cu fat viu
la termen - in 72,3% cazuri, nastere prematurd (pana la
37 sdptamani de gestatie) — in 4,9% cazuri, nastere cu co-
pil mort - in 1,2% cazuri si deces prematur fetal - in 0,9%
cazuri [21, 22].

Rezultatele altor studii retrospective au evidentiat un risc
mai mare de preeclampsie severd, hemoragii vaginale la
termene mici de sarcind si nastere prin OC la gravidele
cu epilepsie care au urmat tratament cu MAE, compara-
tiv cu gravidele practic sanatoase cu evolutie fiziologicd a
sarcinii. La gravidele cu epilepsie, dar care nu au urmat
tratament antiepileptic, s-a atestat un risc mai mare de
nastere prematura si de aplicare a forcepsului obstetrical
[25, 26].

Savantii din Federatia Rusd au evidentiat urmatoarele cele
mai frecvente cauze de spitalizare incazul pacientelor cu
epilepsie: insuficienta feto-placentara (13,2%) si iminenta
de avort spontan (27,9%). Nastere spontand urgentd s-a
constatat la 80,5-83,7% si nastere prin OC - la 14-17%
gravide cu epilepsie [27, 28].

Existda mai multe rapoarte privind pierderea fetala, in
functie de populatie si de registrele de sarcind, care ara-
ta o variatie largd - de la 3,8% in Registrul Australian
al MAE in Sarcina pana la 9% in Registrul European al
MAE in Sarcind. Pe linga diferentele etnice si socio-eco-
nomice, tipul epilepsiei si al convulsiilor, alte complicatii
materne, eterogenitatea in criteriile de includere in studiu
si populatia de referinta pot avea un impact asupra acestei
variabilitati [29].

Registrul Kerala al Epilepsiei si Sarcinii, realizat in India,
a constatat o ratd de 2,8 ori mai mare de avort spontan la
gravidele cu epilepsie care foloseau MAE (monoterapie
sau politerapie) in orice moment din primul trimestru al
sarcinii (7,4%), comparativ cu gravidele cu epilepsie care
nu administrau MAE (2,8%). Analiza in dinamicd (pes-
te 2 decenii) a rezultatelor acestui registru evidentiazd o
crestere semnificativd (p=0,001) a utilizarii acidului folic
(=5 mg/zi) cu o lund pana la sarcina si in primul trimes-
tru de sarcind, si o scidere a frecventei convulsiilor in
timpul sarcinii [29].

Conform rezultatelor unei revizuiri sistematice a literatu-
rii de specialitate §i unei metaanalize, publicatd in 2015,
gravidele cu epilepsie au indici crescuti de avort spontan,
hemoragie antepartum, hemoragie post-partum, tulbu-
rari hipertensive, inducere a travaliului, nastere prin OC,
nastere prematurd (pana la 37 saptiméni de gestatie) si
retard de dezvoltare intrauterind a fitului. Expunerea la
MAE este asociatd cu cresterea riscului de hemoragie
post-partum, inducere a travaliului, retard de dezvoltare
intrauterina a fatului si necesitatea tratamentului in uni-
tatea de terapie intensivd neonatald. Studiul a confirmat
existenta unei asocieri mici, dar semnificative, a epilepsi-
ei si expunerii la MAE cu rezultatele nefavorabile in sar-
cina [5, 23].
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Mortalitatea maternd reprezintd una dintre principalele
preocupari ale autoritatilor mondiale din domeniul sana-
tatii, precum si ale fiecdrei {dri in parte, in vederea iden-
tificarii cauzelor si gésirii unor solutii pentru ameliorarea
ei. Riscul mortalitatii materne anuale din cauza epilepsiei
variaza de la 0,1% pénd la 1,0%, in functie de o serie de
factori, in special de frecventa convulsiilor tonice genera-
lizate. CCE necontrolate sunt un factor de risc semnifica-
tiv pentru mortalitatea materna legata de epilepsie atat in
timpul sarcinii, cit si in perioada post-partum [30].

La femeile cu epilepsie, mortalitatea maternd este de 10
ori mai mare, decat in populatia generala, si de 2-3 ori
mai mare, decat la persoanele cu epilepsie de-a lungul
vietii [1, 2, 3, 9, 12], fapt determinat de decesul subit ine-
xplicabil (5%) la acest grup de paciente [1, 2]. Majoritatea
deceselor cauzate de epilepsie in sarcind (circa 72%) erau
prevenibile si se atribuiau unui control deficitar al con-
vulsiilor. Reducerea aderentei la medicamente, compor-
tamente cu risc ridicat si regim suboptimal de adminis-
trare a MAE pot contribui la cresterea ratei de mortalitate
[9, 30].

Desi, datele privind modificdrile generale ale controlului
CCE in sarcina sunt contradictorii, constatdrile sunt con-
sistente - risc crescut de CCE pe durata travaliului si nas-
terii, prelungirea contractiilor uterine in travaliu, acidoza
si hipoxie maternd cu reducerea ritmului cardiac fetal [1,
17]. CCE in travaliu si nastere apar in aproximativ 2-2,5%
din cazuri, sau aproape de 10 ori mai frecvent decit la
gravidele fara epilepsie, riscul fiind mai mare pentru fe-
meile cu nivelurile MAE subterapeutice [1].

MAE cresc riscul depresiei, anxietitii si tulburérilor ne-
uropsihiatrice la gravide in timpul sarcinii sau in pri-
mele 12 luni dupa nastere, au un impact negativ asupra
performantei cognitive materne si comportamentului
urmasilor lor [12, 31, 32]. Prevalenta depresiei de la al
2-lea trimestru pana la 6 luni post-partum a variat de la
16% pana la 35% la femeile cu epilepsie, comparativ cu
9-12% la femeile din lotul martor. La 6 luni dupa nastere,
prevalenta simptomelor generale de anxietate a fost de
10% la femeile cu epilepsie, 5% la femeile fard epilepsie
si 7% la femeile cu alte maladii cronice. Riscul depresiei
si anxietatii la femeile cu epilepsie este determinat de o
combinatie de factori: severitatea epilepsiei, tratamentul
cu MAE, factorii psihosociali adversi si istoric de maladie
psihiatrica [31].

Nasterea si perioada postnatald sunt momente vulne-
rabile pentru femeile cu epilepsie fiind asociate cu du-
rere, stres emotional, hiperventilatie, privare de somn
(ingrijirea nou-nascutului, alaptari nocturne), depresia
post-partum, modificarea farmacocineticii si reducerea
compliantei la MAE. Desi a fost demonstrat convingator
céd prin laptele matern copilul primeste o cantitate mai
micd de MAE, decat prin placentd in timpul dezvoltarii
sale intrauterine, unele femei refuza sa alapteze sau aban-
doneazd tratamentul temandu-se de impactul negativ al
MAE asupra copilului. In general, riscul absolut de crize
postnatale la femeile cu epilepsie este scdzut, dar este mai

46

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

mare decat riscul convulsiilor in timpul sarcinii. Unii au-
tori au constatat o crestere cu 5% a cazurilor de convulsii
epileptice in timpul si dupa nastere [1, 3, 27, 28].

Asadar, desi datele reale au fost contradictorii si a exis-
tat o variatie semnificativa a complicatiilor raportate la
femeile cu epilepsie in functie de etnie, zona geograficd
si statutul socioeconomic [9, 15], cele mai importan-
te complicatii la gravidele cu epilepsie, comparativ cu
populatia generala, sunt cresterea frecventei CCE [12],
hipertensiunea gestationald (6,0%) [1, 3, 9, 12,16], pree-
clampsia [1, 6, 9, 18], eclampsia (1%) [6, 17], hemora-
gia vaginald antepartum (3,8%) [3, 9, 12, 16, 18, 24] si
post-partum (4,6%) [3, 9, 18], travaliul prematur [9,
16], nasterea prematurd (7,6%) [3, 6, 9, 12, 15, 16, 18],
avortul spontan (9,1%)[3, 6, 9, 12, 18, 24], nasterea prin
0C(29,2%) [3, 9, 12, 16, 18], abruptia placentari [6, 16,
24], sindromul ovarian polichistic [17] si moartea subi-
td maternd [1, 9, 12]. Rdméne neclari etiologia acestor
complicatii -MAE sau epilepsia sau efectul lor combinat
[3,6,9,12, 15, 16, 18].

Concluzii. Circa 2/3 dintre femeile cu epilepsie ramén sta-
bile in timpul sarcinii i marea majoritate (circa 90-96%)
au sarcini normale (fird evenimente deosebite) si nasc co-
pii perfect sanitosi. Cu toate acestea, sarcina la acest grup
de femei poate fi asociatd cu un risc mai mare de complica-
tii (materne si fetale) decét in populatia generala.

Cele mai importante complicatii la gravidele cu epilep-
sie sunt cresterea frecventei CCE, hipertensiunea ges-
tationald, preeclampsia, eclampsia, hemoragia vaginala
antepartum §i post-partum, travaliul prematur, nasterea
prematura, avortul spontan, nasterea prin OC, abruptia
placentard, sindromul ovarian polichistic §i moartea ma-
ternd subitd. In scopul reducerii riscului acestor compli-
catii, este necesar de folosit un protocol predefinit pentru
supravegherea femeilor cu epilepsie activd preconceptio-
nal si in timpul sarcinii.
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COMPLICATIILE FETALE LA GRAVIDELE CU EPILEPSIE

Universitatea de Stat de Medicind si Farmacie ,,Nicolae Testemitanu”
FETAL COMPLICATIONS IN PREGNANT EPILEPTIC WOMEN

Epilepsy itself and uncontrolled seizures during pregnancy have been associated with obstetric adverse effects fetal
loss, fetal hypoxia, neurodevelopmental disorders. Exposure to antiepileptic drugs is the main cause of the substantial
increase in the risk of delayed intrauterine development of the fetus, premature birth with small head for gestational
age, minor and major congenital malformations, mental retardation or postnatal neurocognitive dysfunctions, fetal
and perinatal mortality. The risk of these complications depends on the type, number and dose of anti-pyeseptic
drugs administered: the risk is lower in monotherapy compared to polyterapy and lower dose management compared
to larger doses. Maximum risk of teratogenicity for major congenital malformations, cognitive impairment and
autistic spectrum, constant and significantly associated with valproate, administered both in monotheraphy and in
polytheraphy Maintaining a balance between the control of epileptic convulsions and the potential teratogenic effects
of the MFA is fundamental to the treatment of pregnant women with epilepsy

Key words: epilepsy, pregnancy, birth seizures, antiepileptic drugs, fetal complications, congenital malformation.
BHYTPUYTPOBHBIE OCTOXHEHNA IIVIOJJA Y BEPEMEHHBIX C SIIUJIEIICUEN

Snumencust U Cy[OpPOXKHbIE NPUIIAJIKM BO BpeMs O0epeMeHHOCTM COIPOBOXKHAIOTCS BO3HMKHOBEHVEM TaKUX aKy-
IIEPCKUX OCTIOKHEHMII KaK IpepbIBaHie OepeMeHHOCTI Ha Pa3HBIX CPOKAX, TUIIOKCHUA IIOfA, HAPYIIEHNS PasBUTHS
HEepBHOI CUCTeMBI Y IIofa. BosfelicTBie MPOTUBOINMIENTHYECKMUX IIPENapaToB AB/IAETCA OCHOBHON NPUYMHON
yBeIMYeHNU PUCKA 3aJep>KKU BHYTPUYTPOOHOrO pasBUTHA IUIOA, HE3HAUYNTE/IbHBIX M BBIPQKEHHDBIX BPOXKICHHBIX
AHOMa/IMIl PasBUTMSA, YMCTBEHHOI OTCTATOCTY VM IIOCTHATATbHBIX HEMPOKOTHUTUBHBIX AMCPYHKLNMI, BHYTPUY-
TpOoOHast M NepyHATaNIbHasE CMEPTHOCTD. PUCK 9TUX OC/IOXHEHMII 3aBUCUT OT TUIIA, KOJIMYECTBA U JJ03bI BBOJVIMBIX
7eKapcTB. PrcK HybKe Py MOHOTEpANuy II0 CPaBHEHMIO C IO/IUTEePaIIelt 1 mpyu 6ojiee HUSKIX [J03aX 110 CPABHEHMUIO
¢ 60ree BBICOKMMU fj03aMM. MaKCHMaIbHBIN PUCK TEPATOTeHHOCTH TIPY CepPbe3HBIX BPOX/EHHBIX OPOKaX pasBy-
TUSA, KOTHUTUBHBIX HAPYIIEHNUAX U PACCTPOICTBAX ayTMCTUYECKOTO CIIEKTPa 3aJlOKyMEHTUPOBaH, IOCTIEN0BATEIbHO
1 B 3HAYMUTE/IbHOI CTEIIeHN CBA3aH C Ba/lbIIpOaTOM, Ha3HA4YaeMbIM KaK /I/I1 MOHOTepalNM, TaK U [/Is TIOIUTEPAIINNL.
IMoppepkanne 6amaHca MeX/ly KOHTPOJIEM SIWIENITUYeCKMX NIPUIIAJIKOB U MOTEHIIMATbHBIMM TePaTOreHHBIMU 9¢-
dexTamu ADJI uMeeT OCHOBOIO/IATAOIee 3HAYEHME [PV IeYeHNY OePEeMEHHBIX >KEHIIVH C SIVJIETICUeIt.

KnroueBbie crioBa: SIMNIEIICUA, 6€p€M€HHOCTI), POZIbBI, KOHBY/IbCUW, IPOTUBO3NMIEITNYECKNE ITPpETIapaThl, MAaTEPNH-
CKMeE OCIIOKHEHUA, OCIIO)KHEHUA I/I0a.

Actualitatea problemei. Epilepsia este cea mai frecventd  si cresterea ponderii remisiunilor medicamentoase la
problemd neurologicd gravd cu care se confruntd obs-  acest grup de paciente [2, 3]. Utilizarea MAE pentru
tetricienii §i ginecologii. Importanta acestei afectiuni in  alte indicatii decat epilepsia creste si mai mult rata sar-
sarcind consta in necesitatea administrarii medicamen-  cinilor expuse acestor remedii. Dar, in pofida acestui
telor antiepileptice (MAE). Printre multiplele probleme  fapt, peste 2/3 dintre femeile cu epilepsie rdmén sta-
pentru care exista suspectii si se impun investigatii supli-  bile in timpul sarcinii si marea lor majoritate (circa
mentare se numara efectul convulsiilor, epilepsiei si MAE ~ 90-96%) au sarcini si nasteri normale cu copii perfect
asupra fatului, nou-ndscutului si copilului. La gravidele  sédnitosi [4, 5, 6, 7].

cu epilepsie, clinicienii se confruntd cu o provocare du-  Cu toate acestea, conduita sarcinii si nasterii la pacientele
bla - controlul convulsiilor si prevenirea teratogenicitdtii  cu epilepsie rimane o problemd medicald foarte compli-
MAE [1]. catd. Crizele necontrolate, agravarea crizelor in sarcina,
Studii recente au relevat o majorare concludentd a numa-  expunerea preconceptionala si in timpul sarcinii la MAE
rului de sarcini si nasteri la femeile cu epilepsie, fapt  se pot solda cu morbiditate i mortalitate materna si feta-
determinat de reducerea semnificativd a stigmatizarii  1a [10, 11, 12, 13, 14, 15].

48



BULETIN DE PERINATOLOGIE
1(86) « 2020

Scopul acestei lucrari constd in elucidarea rolului crizelor
convulsive epileptice materne si administrarii medica-
mentelor antiepileptice in dezvoltarea complicatiilor fa-
tului, nou-néscutului si copilului pentru elaborarea unei
strategii eficiente de conduita si tratament a gravidelor cu
epilepsie.

Efectul epilepsiei materne asupra fatului. Riscul com-
plicatiilor fetale si neonatale la gravidele cu epilepsie este
independent de efectele MAE si depinde de tipul crizelor
convulsive epileptice (CCE) materne. Cu toate ca alte ti-
puri de crize au efecte neglijabile, convulsiile tonico-clo-
nice generalizate: 1) cresc presiunea in uterul gravidei si
pot apérea traumatisme daca pacienta cade [1, 8,9, 11, 13,
16], 2) induc hipoxia si acidoza lacticd, care se transfera
lafit [1, 5, 8,9, 11], 3) provoacd bradicardie la fat, posibil
determinata de hipoxia materna indusé de criza [1, 4, 5,
8,9, 11], 4) statusul epileptic poate duce la deces matern
si fetal intrauterin [1, 5, 8, 9, 11]. Femeile cu epilepsie ne-
tratatd prezinta un risc mai mare de a avea copii cu retard
de crestere si disfunctie cognitiva (1,4-6,0%), comparativ
cu populatia generald (1%) [1, 10].

Crizele tonico-clonice in timpul travaliului pot compro-
mite cooperarea pacientei, cauzata de tulburari neurolo-
gice sau dereglari mentale, complicdnd nasterea [4, 8, 9].
Desi datele despre riscurile fetale la gravidele cu CCE
sunt destul de limitate, in general se presupune cé crizele
tonico-clonice generalizate necontrolate sunt mai dduna-
toare pentru fit decat MAE [2, 6, 8].

Riscul de transmitere a epilepsiei la copil este foarte mic.
Cu toate acestea, in cazuri specifice, exista un risc de epi-
lepsie generalizata idiopaticd de 5-20% (in cazul afectérii
unui périnte) si mai mare de 25% (in cazul afectarii am-
bilor parinti) [12]. In opinia mai multor savanti, epilepsia
nu se transmite direct ca maladie, dar sub forma unor
tulburiri biochimice in sistemele enzimatic si metabolic,
care determina predispozitia spre convulsii a creierului
[7,17].

Asadar, epilepsia in sine si convulsiile necontrolate in
timpul sarcinii au fost asociate cu aparitia efectelor adver-
se obstetricale: pierdere fetald, hipoxie fetala si tulburari
tulburéri de limbaj si deregléri din spectrul autist, deficit
de atentie si dificultéti specifice de invatare) [18, 19].

Efectul medicamentelor antiepileptice asupra fatului.
In prezent nu exista nici un MAE complet lipsit de efecte
adverse, iar majoritatea remediilor traverseaza placenta si
intr-o masurd mai mare sau mai mica manifesta efect te-
ratogen. Obiectivul principal in gestionarea gravidelor cu
tulburari convulsive este obtinerea controlului epilepsiei
cu remisiunea afectiunii materne si minimizarea impac-
tului negativ al maladiei si al remediilor folosite in trata-
mentul acesteia. Ins3, acest scop este dificil de realizat, in
primul rand, din cauza riscului complicatiilor fetale lega-
te de tratamentul antiepileptic [3, 4, 6, 13]

Cele mai importante complicatii atribuite toxicitatii MAE
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pentru fit reprezintd retardul de dezvoltare intrauterina
a fatului (9,8%) [6, 8, 9, 11, 12, 16], nasterea prematu-
rd cu copil mic pentru vérsta gestationala (6,8% pentru
lamotrigina, 12,2% pentru zonisamida si 17,9% pentru
topiramat) [12, 16, 20], malformatiile congenitale minore
si majore [6, 8, 9, 11, 16], retardul mental sau disfunctiile
neurocognitive postnatale (abilitatea verbald, modificari
ale comportamentului, functia executivd si memoria) [6,
8,9, 11, 16, 21], mortalitatea fetald (0,8%) si mortalitatea
perinatala (1,3%) [8, 9, 11].

Retardul de dezvoltare intrauterind a fatului. Modificari
antropometrice (reduceri ale dimensiunilor corpului, in
special a circumferintei capului, greutate mica la nastere,
nou-nascut mic pentru varsta gestationald) au fost rapor-
tate in multe loturi de copii expusi in utero la MAE [10,
13, 20]. Cel mai frecvent, retardul de dezvoltare intraute-
rind a fatului a fost asociat cu expunerea in utero la polite-
rapie, desi unii autori au constatat asocieri cu expunerea
in utero la monoterapie cu fenobarbital, primidonid sau
carbamazepina. Existd o tendinta clara de normalizare a
circumferintei capului dupa conversia de la politerapie
la monoterapie cu MAE, chiar in pofida cresterii ratei de
administrare a carbamazepinei [1, 8].

Malformatiile congenitale minore sunt variatiile struc-
turale cosmetice, fard importanta medicala sau chirurgi-
cald. Incidenta acestor anomalii este de aproximativ 2,5
ori mai mare la copiii mamelor tratate pentru epilepsie,
comparativ cu populatia generald in ansamblu, si variaza
semnificativ intre studii — de la 6% panala 20% [9, 10, 14,
15, 16, 20].

Caracteristicile faciale (hipertelorism, punte nazala de-
primatd, punte nazald larga, urechi joase, micrognatie,
sprancene arcuite subtiri cu deficientd mediala, nas scurt
antevertit, filtrum lung neted cu buza superioara subtire
si hipoplazia digitald distald) au fost raportate in asoci-
ere cu expunerea la MAE. Vom mentiona cd, din cauza
patogenezei controversate a malformatiilor congenitale
minore i suprapunerii considerabile in diferite dismor-
fisme, dependenta acestora de MAE devine incertd, iar
unii savanti au atribuit majoritatea anomaliilor minore
factorilor genetici, si nu expunerii in utero la MAE [8,
10, 14, 22].

Malformatiile congenitale majore (MCM) sunt ,ano-
malii structurale de importantd chirurgicala, medicala,
functionald sau cosmeticd” care apar in timpul organo-
genezei in primul trimestru de sarcind [13]. MCM este
una dintre cele mai periculoase complicatii ale sarcinii i
ocupd primul loc printre factorii care duc la dizabilitatea
si decesul copilului [2, 3].

Multiple studii au constatat asocierea MAE administrate
femeilor cu epilepsie in monoterapie, dar indeosebi ad-
ministrate in politerapie, cu o crestere de 2-3 ori a riscului
general de MCM (4-9%, comparativ cu 2-4% la femeile
care nu suferd de epilepsie) [2, 5, 6, 7, 22]. Defectele car-
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diace, defectele tubului neural, anomaliile scheletice (de-
fectele de reducere ale membrelor), defectele urogenitale
(hipospadiasul) si fisurile faciale sunt cele mai frecvente
MCM, depistate la copiii expusi in utero la MAE [1, 5, 10,
18,23, 24].

Rezultatele unei metaanalize, publicate in 2004, au de-
monstrat ca epilepsia in sine nu este asociatd cu o cres-
tere a riscului MCM. In schimb, descendentii femeilor
cu epilepsie au rate mai mari de MCM datorate, in prin-
cipal, efectului teratogen al MAE [4, 18]. Probabilitatea
generald a MCM la nou-niscutii expusi la oricare reme-
diu anticonvulsivant in utero este de 2-3 ori mai mare,
comparativ cu populatia generala, si variazd semnificativ
in diferite studii — de la 2,2% pana la 14% [4, 14, 18, 20,
25, 26]. Copiii femeilor care folosesc MAE pentru trata-
mentul epilepsiei sau pentru tratamentul altor afectiuni
prezintd un risc similar de MCM [25].

Rezultatele cumulative din 26 de studii controlate au con-
statat o ratd de MCM de 6,1% la descendentii femeilor cu
epilepsie tratate cu MAE (n=4630), comparativ cu 2,8% —
la copiii femeilor cu epilepsie netratate cu MAE (n=1292)
si cu 2,2% - la copiii femeilor fird epilepsie (n=40221)
[1, 8]. Riscul general pentru MCM a fost de aproximativ
2,2% pentru carbamazeping, 3,2% pentru lamotrigina,
3,7% pentru fenitoina si 6,0-9,0% pentru valproat [4, 20].
Riscul MCM in a doua sarcind a constituit 16,8-35,7% in
cazul in care in prima sarcind a fost depistata o MCM sau
de 3,0-3,1% in cazul in care prima sarcina a fost normald
[4, 15]. Rata de MCM la copiii expusi in utero la valproat
a fost de 57% in cazul in care in prima sarcind a fost dia-
gnosticatd o MCM [15].

Majoritatea autorilor considerd ca incidenta MCM la
nou-nascutii neexpusi la MAE nu depéseste indicatorul
pentru populatia in ansamblu (2-4%) [12, 14, 15, 20, 25,
26], de unde rezulté ca principala cauzi a riscului crescut
de MCM sunt MAE, iar epilepsia in sine nu creste sem-
nificativ acest risc [7, 14]. Probabilitatea dezvoltirii unei
anomalii congenitale majore depinde de tipul, doza, nu-
mdrul si combinatiile MAE, de varsta materna si istoricul
parental de malformatii congenitale, variabile care trebuie
luate in considerare la elaborarea unui plan de tratament al
epilepsiei la femeile cu potential fertil [6, 7, 9, 14, 22].
Conform datelor Registrelor MAE in Sarcina din Europa,
America de Nord, Marea Britanie, Australia, India si ale
unor studii de amploare (retrospective si prospective po-
pulationale si de cohortd) din multe tari privind ratele de
MCM, prevalenta generala a MCM pentru toate cazurile
expuse la MAE a fost de 4,2%, comparativ cu 3,5% pen-
tru sugarii femeilor cu epilepsie care nu au folosit MAE
in timpul sarcinii [8]. Ignorand perioadele de realizare a
studiilor, diversele metodologii clinice utilizate si dozele
administrate, rata MCM pentru sarcinile expuse la dife-
rite MAE a fost de 2,2-10,7% in monoterapie [8, 16] si de
6-16,8% in politerapie [11, 16]. Rate mai mari de MCM
asociate cu valproatul (5,6-24,2%) [8, 11, 13, 16, 20, 26]
si fenobarbitalul (5,4-13,7%) [16], rate mai mici de MCM
asociate cu topiramatul (2,4-7,1%) [13, 16], carbamaze-
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pina (0,7-6,3%) [8, 11, 13, 16, 26], fenitoina (2,9-3,7%)
[16], lamotrigina (2,0-3,2%) [8, 11, 13, 16, 26] si levetira-
cetamul (0-2,4%) [13, 16] au fost constatdri consecvente.
MCM erau diagnosticate mai frecvent la administrarea
dozelor mai mari de MAE [8, 11, 13, 16, 26].

Vom mentiona cd analiza comparativa a rezultatelor sar-
cinii si ratelor MCM din diferite registre si studii obser-
vationale trebuie efectuatd cu prudentd din cauza dife-
rentelor semnificative ce tin de metodologie, inclusiv de
metodele de inscriere si includere a datelor, criteriile de
excludere, durata supravegherii si criteriile de evaluare a
rezultatului teratogen [27].

Importanta susceptibilitatii genetice la efectele teratogene
ale MAE este sustinuta si de studiile de caz-control. Ma-
joritatea cercetarilor raporteaza rate mai mari de MCM
la copii expusi in utero la politerapie cu MAE (17%),
comparativ cu cei expusi la monoterapie (3%), si o rela-
tie semnificativa dozé-efect [8, 12, 15, 26, 27]. Conform
datelor cumulative din 74 de studii, rata MCM a fost
de 6,8% in randul copiilor expusi in utero la politerapie
(n=4253), comparativ cu 4,0% - la cei expusi in utero la
monoterapie cu MAE (n=8339) [8].

Cea mai cunoscuti, documentatd si semnificativ mai
mare teratogenitate a MAE este administrarea valproa-
tului, care cauzeazd malformatii congenitale ale tubului
neural, cardiace si scheletice (4,42-6,3%, comparativ cu
0,9-1,53% in lotul martor) [6, 14, 19, 21, 23, 24]. Riscul
MCM este de 10-10,3%, fiind clar asociat cu tratamentul
in politerapie si cu doza [13, 14, 19, 23, 24, 26]. Doza zil-
nicd 21450-1500 mg este asociata cu un risc de 24-25,2%,
iar doza zilnica <650-700 mg/zi - cu un risc mult mai mic
(5-6,3%) [13, 23, 24, 26], care este practic similar cu rata
de risc a lamotriginei si carbamazepinei [15, 24].
Registrul MAE in Sarcind din Europa, un studiu de cohor-
ta de amploare cu utilizarea datelor din registrele similare
din Marea Britanie, Australia si India, a obtinut cea mai
clara dovada a riscului MCM asociat cu doza pentru opt
cele mai frecvent utilizate MAE (carbamazepina, lamotri-
ging, levetiracetam, oxcarbazepind, fenobarbital, fenitoi-
nd, topiramat si valproat) administrate in monoterapie.
Prevalenta MCM a variat de la 2,8% pentru levetiracetam
péand la 10,3% pentru valproat. Acest indicator a crescut
odatd cu doza administratd la momentul conceptiei pen-
tru carbamazepina (p=0,014), lamotrigind (p=0,0145),
fenobarbital (p=0,039) si valproat (p<0,0001). Prevalen-
ta MCM a fost semnificativ majorata pentru toate dozele
de carbamazepind si valproat [24]. Ratele MCM au fost
cele mai scazute in raport cu o dozd <300 mg/zi pentru
lamotrigina (1,7%) si <400 mg/zi pentru carbamazepina
(2%) si au crescut pani la 3,6% cind doza era 2300 mg/zi
la lamotrigina §i pand la 7,7% la o dozd 21000 mg/zi de
carbamazepina [15].

O revizuire sistematica a literaturii si mataanaliza recen-
td a constatat ca pentru dezvoltarea MCM, etosuximida,
valproatul, topiramatul, fenobarbitalul, fenitoina, carba-
mazepina in monoterapie si 11 tipuri de politerapie au
avut un efect teratogen semnificativ mai mare [22]. MAE
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the 220 patients that have a surgical management, just
in two cases laparotomy was performed which represent
the ratio of 0.91%, and a single case of cervical EP was
preformed vacuum aspiration that represent 0.45% in
ratio.

Surgical management was the first choice of majority of
EP, 220 patients had done various surgical treatments, and
majority of those patients 179 in number that represented
81.36% in ratio treated Salpingectomy, other group with
16 patients in number done milking they represent 7.27%
in ratio, two groups with same number of patients done
(Salpingostomy) and (Salpingostomy, Milking) with
11 patients in number for each one of them and they
representing 5.00% for each one of them, the remain 3
patients had done cornual resection, ovarian resection,
cervical Aspiration and each one of them represent 0.45%
in ratio.
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measure serum PhCG levels until a negative result,
patients may need a further treatment, trophoblast
resistance and the most important is the recurrence of
EP. In the 220 patients that were treated surgically the big
numbers of them 179 patients which representing 81.36%
in ratio treated with Non-conservative method and the
remaining 41 patients which representing 18.64% were
treated with conservative method.

For any surgical management present the risk of bleeding,
the amount of bleeding in our patients were quantified, just
in 159 patients was determined the bleeding amounts, the
lowest amount was 80ml for one patient which represent
0.63% and largest amount which was detected in one
patient 2000ml that represent 0.63%, in majority of those
patients that were analyzed 149 patients had an amount
of blood loss of quantity until 500ml and they represent
93.71% of the 159 patient.

Figure 6. Conservative and Non-conservative approach comparison with parity of the patients, expressed by percentage.

Non-conservative approach is superior to a conservative
in the presence of patient with a healthy contralateral
tube. As we showed due to many studies in the first
chapter that conservative management isn't the preferred
management due to the needed follow up weekly and

The graph below show that 81 patients have not given birth
yet, 59 patients corresponding to 72.84% have reserved
non-conservative treatment (salpingectomy) and 22
patients representing 27.16% have reserved conservative
treatment (pharmacological treatment, salpingostomy,

Figure 7. Ectopic Pregnancy Recurrence
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milking). In cooperation to patients with one or more
parity the conservative treatment represents just 17.24%
which is less than patients who didn't give birth yet and
non-conservative was higher than patients who didn’t give
birth and it was 82.76%.

For the total numbers of pregnancies for all patients even
those who end with birth or abortion, we had in total 615
pregnancies for total 226 patients. the cases of previous EP

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

The doctors provide them with all the options available
while highlighting the complications and side effects that
can occur due to the different types of management.

The protocols of the four countries are believes in the
laparoscopic approach due to reduction of the time of
the surgery, the reduction of the amount of blood loss,
fewer analgesics for the patient in the post-surgery and
less duration of hospitalization.

Predisposing Factors

Risk Factors in Number

Figure 8. Predisposing Factors

was 42 case in number from all of those 615 pregnancies,
the 42 cases were to different patients with various ages
and various historical diseases and number of pregnancies,
from total number of pregnancies was excluded the number
of previous EP, in total 573 pregnancies that they end with
birth or abortion of different cause excepting previous EP
representing 93.17%, where 42 cases representing 6.83% of
the recurrence of EP.

In this graph were analyzed different risk factor for EP
and were found that 42 patients have previous EP also 42
patients have spontaneous apportion, in addition 39 patients
have medication induced apportion, 22 patient cesarean
operation in the past, 10 have undergo appendectomy,
in addition to other risk factors mentioned in the graph.
Notably some patients have more than one risk factor.

Conclusion

Ectopic pregnancy continues to be an important cause of
maternal morbidity and mortality of the first trimester of
pregnancy world-wide.

According to the protocols of United Kingdom, the
United States, Romania and Israel, the patient has the
right to decide the method of management for their
ectopic pregnancy.
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IMPACTUL BOLILOR NETRANSMISIBILE
ASUPRA NASTERII PREMATURE

Bolile netransmisibile (BNT) sunt cauza principald
a deceselor la nivel global, regional si national. In UE,
bolile netransmisibile, cum ar fi bolile cardiovasculare,
cancerul, afectiunile respiratorii cronice si diabetul, re-
prezintd o cauzd majord in ceea ce priveste invaliditatea,
starea de sanatate precara, pensionarea pe caz de boal si
moarte prematurd, acest lucru avand consecinte sociale
si economice considerabile. Potrivit Organizatiei pentru
Cooperare si Dezvoltare (OCDE), in fiecare an in UE
circa 550 000 de persoane in vérsta de muncd mor pre-
matur din cauza unei boli netransmisibile. Acestea sunt
principala cauzd de mortalitate in UE, reprezentand cea
mai mare parte a cheltuielilor de asistentd medicala - 115
miliarde EUR anual la nivelul UE, cu alte cuvinte 0,8%
din PIB-ul anual'.

Regiunea Europeana are cea mai mare povara a bolilor ne-
transmisibile la nivel mondial. Sase din zece decese la nivel
mondial si opt din zece decese in Regiunea Europeana, con-

PROPORTIONAL MORTALITY

» 59% 13%

Cardiovascular Other NCDs

diseases
»15% ) 4%
Cancers Communicable,
» maternal, perinatal NCDs are
» 2% and nutritional estimated to
. conditions account for 90%
ii;?::fow of all deaths.
L-)
diseases 6/;
Injuries
» 1%
Diabetes

Figura 1. Rata proportionala a cauzelor mortalitatii in R. Moldova

form relatarilor OMS sunt cauzate de bolile netransmisibi-
le. Doua grupuri de boli - bolile cardiovasculare si cancerul
- cauzeaza aproape trei sferturi din mortalitatea din Regiu-
nea Europeand, iar trei grupuri principale de boli - bolile
cardiovasculare, cancerul i tulburarile mintale - sunt cauza
a peste jumadtate din povara bolilor (masuratd in ani de via-
ta ajustati prin factorul de invaliditate - Disability Adjusted
Life -Years (DALY)). Mortalitatea prematurd poate fi evita-
ta: estimarile indica faptul ca cel putin 80% din toate cazu-
rile de boli cardiace, accidente vasculare cerebrale si diabet
zaharat de tip II si cel putin o treime din cazurile de cancer
pot fi prevenite. Inegalitatea intre povara bolilor netransmi-
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sibile in cadrul tarii si intre {iri demonstreaza c potentialul
cu efect benefic pentru sanitate este incd enorm'.
Schimbirile dramatice ale mediului si ale stilului de viatd
din epoca moderna reprezintd o amenintare semnificativd
pentru sanitatea umand. O crestere fira egal a unei game
variate de boli cronice netransmisibile (BNT) este una dintre
provocarile globale majore ale secolului XXI.. Atentia domi-
nantd a agendei BNT este, de obicei, pe ,,cei patru mari”: boli
cardiovasculare, boli metabolice (obezitate si diabet de tip
2), cancer si boli pulmonare cronice. Aceasta trebuie recu-
noscuta ca un element major al agendei mai largi de sanatate
public, cu eforturi puternice pentru promovarea sanétatii
imune ca parte integrantd a prevenirii BNT=.

Povara bolilor netransmisibile in Republica Moldova.
Republica Moldova are in total 3.542.700 locuitori®. 57.3%
din populatie locuieste in mediul rural. 50% din populatie
are vérsta cuprinsa intre 30 si 70 de ani, in timp ce 17% are
varsta mai mici de 15 ani. Speranta de viatd la nastere este
de 72,3 ani (2020)*.

Prevalenta acestui grup de boli in tard este foarte
mare - mai mult de jumétate din populatie sufera de
boli netransmisibile, inclusiv de boli cardiovascula-
re, cancer, boli respiratorii cronice, boli digestive si
diabet’.

Influenta bolilor netransmisibile asupra fenomenului
de prematuritate.

Mai mult de un copil din 10 dintre copiii nascuti in
2019 s-au nascut prematur (definiti ca inainte de 37
de saptaméni de gestatie), ceea ce a dus la un procent
estimat de 14,9 milioane de nasteri premature®. Din-
tre acestia, peste un milion au murit ca rezultat direct
al prematuritatii lor’. Nasterea moderat prematurd
cu sau fard restrictie de crestere a fatului a actionat
ca factor de risc pentru un milion suplimentar de de-
cese neonatale din cauze precum infectii®. Prematuritatea
este acum a doua cauzd principald de deces la copiii sub
5 ani §i cea mai importanta cauza directd de deces in pri-
ma zi criticd de viata. Pentru bebelusii care supravietuiesc,
multi se confruntd cu o viata de invaliditate semnificativa®.
Nasterea prematurd reprezintd 3,1% din toti anii de viata
reglati cu handicap (DALY) in sarcina globala a bolii, mai
mult decat pentru HIV si malarie®. Avind in vedere frec-
venta nasterilor premature la nivel mondial, este probabil
cd majoritatea oamenilor vor experimenta tragedia nasterii
premature la un moment dat in viata lor, fie in membrii
familiei, fie indirect prin prieteni.
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Implicatiile nasterii se extind prea curdnd dincolo de pe-
rioada neonatald de-a lungul intregului ciclu de viatd. Be-
belusii care se nasc inainte de a fi pregatiti fizic sa infrunte
lumea necesita adesea ingrijiri speciale si se confruntd cu
riscuri mai mari de probleme grave de sanatate, inclusiv
paralizie cerebrala, deficientd intelectuald, boli pulmonare
cronice si pierderi de vedere si auz®. Exista legdturi bidi-
rectionale intre nasterea prematurd, greutatea scizutd la
nastere si bolile netransmisibile (BNT), cum ar fi diabetul
si hipertensiunea. In primul rand, femeile cu aceste BNT
prezinta un risc ridicat de a avea un copil cu greutate mica
la nastere din cauza prematuritatii sau a altor cauze, solici-
tand o atentie sporitd asupra sdanatéitii materne si de ingriji-
re, inclusiv diagnosticul antenatal si managementul bolilor
bolnave de cancer®. La randul lor, copiii prematuri prezinta
un risc mai mare de a dezvolta afectiuni cardiace precum
hipertensiunea arteriala si diabetul mai tarziu in viatd si,
daca sunt de sex feminin, de a avea un copil prematur si /
sau cu un nivel scazut de nastere. Noi, prematuritatea nu
numai ci afecteaza direct un nou-nascut, dar poate duce si
la un ciclu vicios intergenerational de risc’. Legatura dintre
prematuritate si un risc crescut de hipertensiune arteriald,
diabet si alte BNT-uri are o importanta adaugatd pentru
sdndtatea publica atunci ciAnd sunt luate in considerare
cresterile raportate ale ratelor bolilor bolnavilor de cancer
la nivel mondial®. In cazul in care diabetul pre-gestational
si hipertensiunea arteriald au raportat cresterea riscului de
nastere prematura, este clar ca problema nasterii prematu-
re ar trebui sa fie o preocupare majord pentru factorii de
decizie, organizatiile donatoare si alti participanti''.
Nasterea prematura conteaza ca o problemd de sanatate
publicd, primind o prioritate ridicatd de sanatate publici.
Precursorii variazd in functie de varsta gestationala, iar
cauza precisd a travaliului preterm spontan fiind neiden-
tificatd pana la jumitate din toate cazurile. Multi alti fac-
tori materni au fost asociati cu un risc crescut de nagtere
prematurd spontand, incluzdnd varsta maternd tanara sau
avansata, intervale scurte de sarcind, indice de masa cor-
porala scazuta (IMC), sarcind multipld, boald ne-transmi-
sibild preexistentd, boald hipertensiva a sarcinii si infectii.
Dovezile observationale ale unei legéturi intre viata timpu-
rie si boala ulterioara au dus la un interes pentru influente-
le materne asupra dezvoltarii fatului'?. Starea nutritionala
a unei fete sau a unei femei influenteazd rezultatele atét
pentru sarcind cét si pentru fatul in curs de dezvoltare®.
Alimentatia maternd slaba poate creste riscul rezultatelor
adverse ale sarcinii. De asemenea, are o influenta puter-
nica asupra riscului de nastere prematurd si a cresterii si
dezvoltirii afectate in utero si dupa nastere'. In India, de
exemplu, descoperirile nutritiei materne a studiului Pune
sugereaza ca deficientele de micronutrienti (cum ar fi vita-
mina B12) pot duce, de asemenea, la o greutate scizuté la
nastere si un risc crescut de diabet ulterior™.
Supraalimentarea maternd poate fi de asemenea dduna-
toare atdt mamei, cit si fitului. Pentru femei in timpul
sarcinii, supranutritia duce la un risc mai mare de diabet
gestational si tulburari hipertensive ale sarcinii'’. Pentru
fat, diabetul gestational matern duce la un risc crescut de
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macrosomie, glicemie ridicata si insulina §i acestea sunt
asociate cu hipoglicemie neonatald, anomalii congenitale,
nastere prematura, mortinatalitate si moarte neonatald.
Existd, de asemenea, dovezi cd femeile obeze acumuleazi
mai multi metaboliti in foliculii lor ovarieni si acest lucru
a fost asociat cu un risc crescut de boli cardiovasculare si
obezitate in viata ulterioard in urmasii lor".

Epigenetica - mecanism de supravietuire a organismelor
intr-un mediu imprevizibil si in schimbare.

Aparitia epigeneticii permite explorarea mecanismelor mo-
leculare care leagd expunerile timpurii de boala ulterioara.
Modificarea epigeneticd nu rezultd din modificérile sec-
ventei bazelor in ADN-ul propriu-zis, ci din schimbérile
la expresia genelor, care este mediata de metilarea ADN-
ului, modificarea cromatinei sau ARN-uri mici ne-codifi-
catori ca raspuns la mediul in care se dezvolta fitul. Me-
canismele epigenetice stau la baza plasticitatii dezvoltarii,
care este fundamentald pentru legitura dintre dezvoltarea
fetald si riscul de boald ulterioara'®. Exista dovezi cd fac-
torii materni pot modula expresia genelor in urmasii lor,
astfel influentdndu-se. De exemplu, malnutritia materna a
dus la modificarea metildrii genelor si la un risc crescut de
sindrom metabolic al descendentei in viata adulti. In plus,
studii recente au aratat ca expunerea prenatala la diabetul
gestational ar putea duce la modificiri epigenetice care
cresc riscul de diabet de tip 2 mai tirziu in viatd'.
Epigeneticul poate insera influentd prin activarea si oprirea
transcrierii genelor. Transcrierea este procesul prin care se
face o copie ARN a unei gene si aceasta copie ARN guver-
neazd apoi aparatul celular pentru producerea unei prote-
ine specifice. Addugarea sau eliminarea unei grupe metil
la 0 gena este o modalitate de influentare a acestui proces,
dacd o anumita gena poate fi transcrisd in ARN si, prin
urmare, dacd produce sau nu proteina corespunzitoare.
Astfel, metilarea intr-un grup de gene poate provoca mo-
dificari in multe procese biologice care apar in organism
si afecteaza metabolismul, provocand cheltuieli de energie
sau conservare. Acest proces ar putea fi, de asemenea, res-
ponsabil pentru aspecte mai specifice, cum ar fi culoarea
ochilor sau a pielii. Descoperirea ARN-urilor mici care nu
codificd a deschis un nou domeniu de microARN, care de
asemenea joaca un rol important in epigeneticé prin modi-
ficarea posttranscriptionald a expresiei genice'. Epigeneti-
ca, in acest sens, poate f1 inteleasd si ca un mecanism prin
care organismele pot supravietui intr-un mediu imprevizi-
bil si in schimbare. Cea mai rapida adaptare la mediu pro-
vine din cererea imediata de mentinere a homeostaziei si a
proceselor prin care organismul mentine un mediu intern
constant ca rdspuns la schimbarile externe, crescand ade-
sea cheltuielile cu energia. Aceste procese sunt guvernate
in principal de semnale hormonale si neuronale.
Conceptul esential al ,,programarii gestationale” inseamna cd
mediul nutritional, hormonal si metabolic furnizat de mama
fatului ar putea modifica permanent structura si raspunsurile
celulare ale diferitelor organe si sa modifice expresia anumitor
gene care in final afecteaza metabolismul. si fiziologia urma-
silor. Mai mult, aceste efecte variaza in functie de perioada de
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dezvoltare si, ca atare, fetusii si nou-nascutii (in crestere rapi-
da) sunt cei mai vulnerabili. Efectele asupra programdrii pot
avea efecte imediate, de exemplu, deteriorarea cresterii orga-
nelor intr-un stadiu critic, in timp ce alte efecte sunt intarziate
si nu apar pand mai tarziu, dar care ar putea fi din nou mediat
printr-un control epigenetic al expresiei genice, care implica
modificarea genomului fird modificarea secventei adecvate
de ADNY.

Cunostintele actuale ne permit s concluziondm ca perioa-
da perinatala este o fereastrd de aur pentru masuri preven-
tive menite sa reducé impactul preconditionarii epigenetice
a BNT si, prin urmare, sa reducem probabilitatea ca, atunci
cand nou-néscutii o sa ajunga la vérsta adultd, sa dezvol-
te bolile mentionate anterior. Cu toate acestea, fereastra
criticd de dezvoltare care oferd o oarecare plasticitate (sau
pluripotentd) poate varia de la organ la organ cu efecte di-
ferite, in functie de momentul in care are loc insulta si sta-
diul de dezvoltare a unui anumit organ'®. Concentrarea pe
ingrijirea preventiva a femeilor insdrcinate are potentialul
de a modifica mediul epigenetic al fatului. Prevenirea sau
tratamentul optim al obezitatii, diabetului si hipertensiunii
cronice la viitoarele mame intrerupe ciclul vicios al progra-
marii epigenetice a fitului, nu numai in sarcina actuald, ci si
in viitoarea sarcind. Prin urmare, efortul de a oferi ingrijire
prenatald adecvati, prevenirea sau tratarea afectiunilor care
afecteaza programarea epigenetica fetald, este probabil cea
mai eficientd strategie de control al extinderii acestei mari
pandemii de BNT-uri mentionate mai sus.
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ROLUL FACTORILOR DE RISC Al MALADIILOR NONCOMUNICABILE
ASUPRA DECESULUI INTRAUTERIN AL FATULUI

IMSP Institutul Mamei si Copilului

Introducere. In planul reproductiv in lume se conturea-
zi doud tendinte. Pe de o parte, in térile inalt dezvoltate,
femeile tot mai des fac alegere de a aména nasterea pri-
mului copil pana la varsta de 35-40 de ani si peste cu do-
rinta de a construi cariere de succes si de a avea oportu-
nitéti egale pe piata locurilor de muncé, precum si pentru
a atinge stabilitatea financiara. Pe de altd parte, in tarile
cu resurse mai mici, este raspanditd multiparitatea la o
varstd avansatd din cauza metodelor ineficiente de pla-
nificare familiald si favorizarii culturale cétre o dimensi-
une mare a familiei [1]. Organizatia Mondiald a Sdnatatii
(OMS), studiind problema maladiilor noncomunicabile,
atentioneaza cd, anual, din cauza acestor maladii dece-
deaza peste 15 mln. de persoane cu vérsta debutand de la
30 ani [2]. Astfel, problema maladiilor noncomunicabile
afecteaza si femeile in perioada reproductivd activd cu
consecinte perinatale nefavorabile, una dintre care fiind
nasterea unui copil mort.

Conform recomandirilor OMS, factorii de risc ai mala-
diilor noncomunicabile pot fi grupati in factori modifica-
bili comportamentali si factori metabolici. Factorii com-
portamentali sunt: tabagismul, activitatea fizicd insufici-
entd, dieta inadecvata si alcoolismul. Factorii metabolici
sunt: supra ponderitatea/obezitatea, hiperlipidemia, hi-
pertensiunea arteriala si hiperglicemia [2].

Factorii de risc comportamentali

Rolul tabagismului in decesul intrauterin al fatului. Con-
sumul de tutun este principalul factor de risc prevenibil al
avortului spontan, mortinatalitatii si decesului neonatal [3,
4]. Alte efecte negative sunt ca fumatul in randul gravidelor
creste rata nasterii premature, se reflectd asupra restrictiei
de crestere intrauterina a fatului si a anomaliilor congeni-
tale [3].

In fumul de tutun cele mai periculoase substante chimice
sunt considerate nicotina si monoxidul de carbon. Este
de remarcat faptul ca nicotina, care are proprietatea de
a patrunde in placents, se gaseste in sdngele circulant al
fatului si lichidul amniotic in concentratii cu 15% si, re-
spectiv, 54% mai mari, decat in sdngele matern [19]. Fu-
matul in cazul unei femei insarcinate contribuie la vasos-
pasm uterin cu incetinirea fluxului sangvin utero-placen-
tar, care dureazd aproximativ 20-30 minute dupd o tigard
fumata, poate duce la suprimarea miscarilor respiratorii
ale copilului in uter. Nicotina din singele fatului duce la
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retentie de crestere intrauterind si nasterea unui fit cu
greutate micd [5]. Astfel, unul dintre principalele meca-
nisme care determind restrictia de crestere intrauterina
este rezistenta crescuta a fluxului de singe din cordonul
ombilical [6]. Dereglarea fluxului sangvin utero-placen-
tar este agravatd si de efectul toxic al monoxidului de car-
bon, care are o afinitate de 250 de ori mai mare pentru
hemoglobing, in comparatie cu oxigenul. In acest sens,
la fumat, existd o crestere a nivelului de carboxihemo-
globind din singele gravidei, corelandu-se cu numdrul
de tigari fumate. Scaderea continutului de oxigen duce la
dezvoltarea hipoxiei preplacentale [7]. Morfologic, taba-
gismul duce la invazia anormald a citotrofoblastului in
primul trimestru de sarcina. Cercetdrile histologice ale
placentei demonstreaza cd fumatul provoaca ingrosarea
membranei bazale trofoblastice, cresterea colagenului in
mezenchimul vilar, mai putin neovascularizare si edemul
semnificativ al arteriolelor viloase [8].

Femeile care fumeazi ar trebui sé fie sprijinite sa renun-
te cat mai devreme in sarcind la acest obicei si sa fie in-
formate ci existd avantaje de renuntare inainte de a 15-a
sdptamana de sarcina [9]. Astfel, un grup de cercetitori
din Danemarca, care au analizat 841228 de nasteri cu
un singur fat, au calculat ci tabagismul este factorul de
risc al mortinatalitatii (RP=1,42, 95% II 1,30-1,55), atat
pentru decese antenatale (RP 1,38, 95% I 1,25-1,53), cat
si pentru cele intranatale (RS =1,52, 95% IT 1,18-1,96).
Totodata, femeile care au renuntat la fumat cel tarziu la
inceputul celui de al doilea trimestru nu au avut un risc
crescut pentru decesul intrauterin al fatului (R$=1,03,
95% 11 0,80-1,32) [10].

Pani de curdnd, nu s-a stiut cu exactitate dacd fumatul
pasiv influenteaza asupra rezultatului nefavorabil al sar-
cinii. Rispuns la aceasta intrebare a prezentat colabora-
torul stiintific din Canada Yaya S. in comun cu Bishwajit
G. din China. Ei au investigat 5540 de gravide, dintre
care 50,3% fusesera supuse fumatului pasiv ca urmare a
tabagismului unor membri de familie. Riscul decesului
intrauterin la acest contingent de paciente a fost moderat
(RP =1, 321, 95% I1=1,15-1,52) [11].

Alcoolismul si mortinatalitatea. Alcoolul este cel mai
frecvent intalnit factor teratogen in timpul sarcinii, pre-
valenta globald a consumului de alcool in sarcind atinge
10% [12, 13, 14]. Una din ipotezele ce explica mecanis-
mele care conduc la decesul intrauterin al fitului in ca-
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zul consumului excesiv de alcool este aparitia disfunctiei
placentare. Modelele pe animale au demonstrat sciderea
fluxului sangvin si cresterea coagularii intravasculare in
interiorul placentei. Alte efecte alcoolului includ modi-
ficdri hipoglicemice si cresterea eliberarii prostaglandi-
nelor care scade diviziunea celulari si, in final, duce la
decesul intrauterin al fatului [12].

Asocierea intre alcoolism si decesul intrauterin al fitului
au demonstrat-o cercetatorii din Etiopia in frunte cu Ta-
sew H. (RP=7.56, 95% 11 1.68-34.04) [15].

Dieta inadecvatd a gravidei si riscul decesului intrauterin
al fatului. Doi indicatori importanti ai nutritiei materne
sunt indicele de masa corporald (IMC) si anemia, ambii
putand afecta sdnitatea unei mame. Prevalenta malnu-
tritiei materne variazi de la 20% in Africa sub-sahariani
si America de Sud/ Centrala la aproximativ 40% in India
[16]. Gravidele anemice si cu masa corpului insuficientd
(IMC< 18 kg/m?) au un risc moderat de deces intraute-
rin al fatului (R$=1.5, IT 95% 1.2-1.8), fapt demonstrat de
catre cercetdtorii din India in frunte cu Patel A., care au
monitorizat prospectiv 72750 de femei gravide in decurs
de 8 ani [17]. O opinie contrara impartisesc cercetito-
rii din Japonia, care au stabilit cd IMC<18 kg/m? poate
s aiba si un efect de protectie (RR ajustat= 0,82, IT 95%
0,69-0,97). Autorii au motivat efectul protectiv prin pre-
valenta mai mica a altor complicatii la aceste gravide,
cum ar fi preeclampsia si interventiile in timpul trava-
liului [18]

Alimentatia incorectd a mamei poate influenta asupra re-
zultatelor perinatale, insa nu intotdeauna in mod direct.
De exemplu, cercetdtorii din SUA au demonstrat cé dieta
femeilor cu continut scizut de carbohidrati poate creste
riscul de aparitie a defectelor de tub neuronal la fit, in
special in randul gravidelor care nu folosesc suplimentar
acid folic in sarcina (RS ajustat = 1.30, 95% 11 1.02 -1.67)
[19]. Limitarea consumului de carbohidrati a produselor
care sunt imbogdtite cu acid folic in stadiul de productie
(de ex. painea) are ca urmare deficitul de acid folic.
Activitatea fizicd si mortinatalitatea. In ceea ce priveste
factorii de risc modificabili, activitatea fizici intensd de
=3 ore pe sdptamand este asociata cu un risc crescut, in
timp ce activitatea fizicd usoara de >3 ore pe saptimand
este asociatd cu un risc redus de mortinatalitate. Studi-
erea acestui factor de risc s-a efectuat prin intermediul
unui sondaj de sdnitate organizat in Norvegia. Ca activi-
tate fizica intensd s-a considerat acea activitate care duce
la transpiratii si dificultati de respiratie [20].

Influenta factorilor de risc metabolici asupra rezulta-
tului nefavorabil al sarcinii

Hipertensiunea si mortinatalitatea. Printre cauzele ma-
terne ale decesului intrauterin hipertensiunea ocupd pri-
mul loc. La aceasta concluzie au ajuns cercetitorii din
New Delhi dupi analiza a 1239 de cazuri de mortinatali-
tate. S-a calculat ca o pétrime din toate decesele intraute-
rine (304/1239, 24.9%) se datorau stérilor hipertensive in
sarcind a le mamei [21]. La rindul sdu Dudley D. si colab.
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din SUA a demonstrat ca hipertensiunea este una dintre
cauzele decesului intrauterin al fatului, totodata riscul
coreleaza cu greutatea maternd (gravide normopondera-
le - 4,4%, gravide supraponderale - 12,7%, gravide obe-
ze - 12,9 %, p=0,006) [22]. Rezultate similare a obtinut
Yao R. si colab.: cu cresterea indexului masei corporale
la pacientele hipertensive creste riscul mortinatalititii,
numdrul maxim de decese intrauterine atestindu-se la
termenul de sarcind 40-42 sapt. [23]. Irisa Zile si colab.
din Riga, in urma analizei cazurilor de mortinatalitate in
Letonia in decurs de 13 ani, a stabilit cd hipertensiunea
preexistenta sarcinii tripleaza riscul decesului intrauterin
al fitului la termen cu R$= 3,1, 11 95% 1,6-6,0 [24]. Legi-
tura cauzald dintre hipertensiunea arteriald si mortinata-
litate a fost elucidata si de catre grupul de cercetatori din
Etiopia in frunte cu Tasew H., care au calculat raportul
probabilitatii acestei complicatii, el fiind egal cu 12.83,
95% II - 3.38- 48.8 [15].

Cercetitori stiintifici din China au analizat sub acest as-
pect baza de date, ce a inclus 6.970.032 de nasteri in anii
2012-2016, dintre care 66494 de nasteri cu feti morti.
Rata mortinatalititii a fost de 21,9 la 1000 de nasteri la
femeile cu tulburare hipertensiva in sarcini si de 8,4 la
1000 la femeile normotensive. Interesant este faptul ca
pentru sarcina la termen (37 de sdptimani de gestatie si
peste) rata a fost semnificativ mai mare la femeile cu tul-
burare hipertensivi, decat la femeile normotensive [25].

Hiperglicemia si mortinatalitatea. Diabetul zaharat
preexistent sarcinii este un factor de risc al mortinatali-
tatii independent de obezitate, fapt demonstrat de citre
Browne si colab. Rata de mortinatalitate a crescut consi-
derabil la gravidele cu diabet preexistent - pana la 119,9
la 10 000 de sarcini in grupul gravidelor cu greutate nor-
mald si 209,8 la 10 000 sarcini in grupul celor cu obe-
zitate morbida. Comparativ cu sarcinile nondiabetice cu
greutatea normald, raportul general de risc ajustat (aHR)
de mortinatalitate asociat cu obezitatea morbida fira di-
abet zaharat preexistent a fost de 1,57 (11 1,38-1,79) [26].
Este cunoscut faptul ca la femeile insarcinate cu o sarcind
fiziologica se poate observa hiperinsulinemie si o scade-
re a secretiei de insulind de citre celulele p-pancreatice.
Factorul obezitate in timpul sarcinii conditioneaza un
risc ridicat de formare a insulinorezistentei si diabetului
zaharat de tip 2 [27].

Cercetitorii din Baltimore, in frunte cu Ruofan Yao, au
analizat 3.279.846 de nasteri, inclusiv 11.023 cazuri de
mortinatalitate (0,34%). Ei au demonstrat cd, in compa-
ratie cu pacientele nondiabetice normoponderale, atat
obezitatea, cat si diabetul zaharat sporesc riscul decesului
intrauterin al fatului. Pentru pacientele cu diabet zaharat
preexistent sarcinii creste semnificativ riscul mortinatali-
titii la termenul de sarcina 37-39 sipt. (RS= 9,32, I 95%
5,58-15,57). Totodati la pacientele diabetice cu obezitate,
inclusiv de gradul I, acest risc creste semnificativ (R$=
24,89, 11 95% 18,99-32,62) [28].

In Letonia, unde nasterile se inregistreaza de la 22 sépt.,
s-a efectuat o analiza retrospectivd a 294355 de nasteri in-
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cluse in Registrul Medical al Nasterilor in anii 2001-2014.
S-a calculat ca riscul decesului intrauterin la femeile gra-
vide diabetice este practic triplu (R$=2,5, 1T 95% 1,6-2,5).
Rata mortinatalitatii in aceasta tara europeana nu are o
tendintd de scadere stabild si, in ultimii 10 ani, este de
aproximativ 5 la 1000 (5,7 in 2017) [24].

Gravidele cu hiperglicemie a’jeun, dar carora clinic nu
li s-a stabilit diagnosticul de diabet zaharat gestational,
prezintd un risc potential evitabil de deces intrauterin al
fatului in stadiile avansate de sarcini. La aceastd conclu-
zie a ajuns un grup de cercetdtori din Marea Britanie in
frunte cu Stacey T. prin intermediul studiului prospectiv
de tip caz-control. Colaboratorii stiintifici au analizat 291
de cazuri de mortinatalitate in termenul > 28 saptimani
de gestatie, in comparatie cu 733 de sarcini in evolutie la
momentul intervievérii. Astfel, femeile cu hiperglicemie
a’jeun care nu au fost diagnosticate cu diabet zaharat ges-
tational, au prezentat un risc de patru ori mai mare de
terminare a sarcinii cu un caz de mortinatalitate, com-
parativ cu pacientele normoglicemice (RSa 4.22, 1T 95%
1.04-17.02). De mentionat ca gravidele cu hiperglicemia
a’jeun diagnosticate cu diabet zaharat gestational nu au
inregistrat o astfel de crestere a riscului mortinatalitatii
(RSa 1.10, IT 95% 0.31-3.91), cel mai probabil datoriti
unui management mai atent al sarcinii [29].

Un alt grup din cercetatori din Marea Britanie (Mac-
kin T. si colab.) a analizat nivele de hemoglobina glicata
HbA1lc in perioada prenatald si in timpul sarcinii, greu-
tatea maternd, masa si sexul fatului intr-o cohorté de pa-
ciente cu diabet zaharat de tipurile I si II. Rata mortinata-
litatii la acest contingent a fost inalta (16,1 si 22,9 la 1000
de nasteri, respectiv). Pentru pacientele cu diabet zaharat
de tip I riscul decesului intrauterin al fatului a fost sporit
in cazul hemoglobinei glicate marite atat prenatal, cat si
in sarcind tardiva, pe cand pentru gravidele diabetice de
tipul II acest risc a fost mai mare in prezenta IMC sporit
si HbAlc prenatale majorate. La acest contingent de pa-
ciente creste riscul mortinatalitdtii de 3-6 ori pentru fetii
cu greutate mica la nagtere (<10 centile). Pentru gravide
cu diabet de tip II sexul masculin a fost un factor de risc
al decesului intrauterin al fatului (81.1% vs 50.5% nascuti
vii, p = 0.0002) [30].

Obezitatea, hiperlipidemia si decesul intrauterin al fatu-
lui. Unii cercetatori considera cd pana la 25% din dece-
se intrauterine intre 37 si 42 saptdmaéni de sarcind sunt
legate cu obezitatea [31]. Mecanismele influentei obezi-
tatii asupra decesului intrauterin al fatului raiman necu-
noscute. Totodata, se presupune ca aceastd asociere este
potentata de catre leziuni placentare. Prezenta obezitatii
si a rezistentei la insulina inainte de sarcind sau creste-
rea excesiva in greutate in timpul sarcinii este asociata
cu sciderea migratiei citotrofoblastului si aparitia remo-
deldrii arterelor intrauterine care, la rdindul lor, provoaci
hipoxie si ischemie placentard [27]. Mediul matern obez
se caracterizeaza prin hiperlipidemie si o stare exageratd
de inflamatie si stres oxidativ, in comparatie cu sarcina
normald. Inflamatia intensificata si stresul oxidativ / ni-

99

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

trativ se gédsesc in asociere cu disfunctia placentara [31].
S-a dovedit rolul important al modificérilor inflamatorii
asociate cu activitatea neuroumorala a tesutului adipos
visceral cu risc de dezvoltare a hipertensiunii arteriale
gestationale si a disfunctiei endoteliale, care joaca un rol
important in aparitia preeclampsiei [32] (fig.1).

Donald Dudley si colab. au studiat 477 cazuri de morti-
natalitate comparativ cu 1132 de nasteri cu nascutivii in
59 de spitale ale SUA, in decurs de 2 ani. Grupul de autori
a demonstrat ca intr-adevar exista asociere intre morti-
natalitate si supraponderitate (RS =1,38, IT 95% 1,05-
1,83), precum si cu obezitatea (RS=1,5, 11 95%1,14-1,97).
Ei n-au constatat insd modificari placentare specifice ce
ar evidentia asocierea indexului masei corporale sporit
cu mortinatalitatea [22].

Maria C. Adank si colab. din Centrul Medical Universi-
tar Rotterdam, Olanda, 2019, au testat urmatoarea ipo-
teza: profilul lipidic aterogen creste oare riscul de deteri-
orare endoteliald prin mecanismele de stres oxidativ din
peretele vasului arterial? Endoteliul disfunctional poate
duce la hipertensiune gestationala si/sau prehipertensiu-
ne. Cercetdtorii au determinat profilul lipidic desfasurat
la 5690 de femei gravide in cadrul studiului prospectiv
de cohortd ” Generation R”, la termenul de 13,4 sépt. De
sarcind mediu. Trigliceridele si colesterolul restant in
sarcina timpurie au fost asociate pozitiv cu preeclamp-
sia. Nivelurile lipidelor materne in sarcina timpurie nu
au fost asociate cu hipertensiunea gestationald. Totodata,
colesterolul total, lipoproteinele de densitate scazuta si,
in special, trigliceridele si colesterolul restant au fost aso-
ciate pozitiv cu tensiunea arteriald in sarcind si la 6 si 9
ani dupa sarcind [33].

Unii cercetétori considera ca asocierea intre obezitate si
mortinatalitate poate fi depistata prin intermediul mar-
cherilor inflamatori. Corioamnionita, confirmati histo-
logic, a fost mai frecventa in randul femeilor cu deces in-
trauterin al fatului, in comparatie cu cele cu nastere de feti
vii (33,2% fata de 15,7%, p <0,0001). Nivelurile de feritina
serica maternd, numdrul crescut de celule albe din sdnge
si corioamnionita histologicé au fost asociate pozitiv, iar
nivelurile proteice C-reactive au fost asociate negativ cu
mortinatalitatea. IMC crescut (gravide supraponderale -
RS= 1.48, 95% IT 1.14-1.94, si obeze - R$=1.60, 95% I
1.23-2.08) a fost asociat cu decesul intrauterin al fatului,
in comparatie cu femeile cu IMC normal. Nici unul din-
tre markerii inflamatori nu a explicat pe deplin relatia
dintre obezitate si mortinatalitate [34].

Amark H. si colab. a dezvoltat un model de predictie a
mortinatalitatii dupa cea de-a 28-a sdptiméana de gesta-
tie in sarcinile monofetale la femeile cu exces de greutate
sau obezitate. Modelele de predictie pentru decesul in-
trauterin al fatului au fost create pe baza caracteristicilor
materne, complicatiilor sarcinii si markerilor biochimici
(ex. PAPP-A). Cercetatorii au ajuns la concluzia ca este
posibila prezicerea a 28% din decesele intrauterine la fe-
meile supraponderale sau obeze, la o rati fals pozitiva de
10% [35].
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Figura 1. Patogeneza obezitatii in caz de rezultat nefavorabil al sarcinii pentru mama si fat, Wilson si Messaoudi [32]

Un grup de cercetdtori din 4 Universititi ale SUA dupa
toate excluderile au analizat 3.097.123 de nasteri, inclusiv
5997 cazuri de mortinatalitate. Rata totala a mortinatali-
tatii a constituit 15,0 la 10 000 de sarcini la femeile nor-
moponderale, in comparatie cu 26,7 la 10 000 de sarcini
la cele din grupul morbid obez, ceea ce inseamna o cres-
tere de aproape 2 ori [26].
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SUMMARY
THE PATHOLOGY OF THYROID GLAND IN PREGNANCY

Thyroid disease in pregnancy is a common clinical problem. Since the guidelines for the management of these
disorders by the American Thyroid Association (ATA) were first published in 2011, significant clinical and scientific
advances have occurred in the field. Because of disagreeing results of different studies, these guidelines were revised in
2017. The revised guidelines for the management of thyroid disease in pregnancy include recommendations regarding
the interpretation of thyroid function tests in pregnancy, iodine nutrition, thyroid autoantibodies and pregnancy
complications, thyroid considerations in infertile women, hypothyroidism in pregnancy, thyrotoxicosis in pregnancy,
thyroid nodules and cancer in pregnant women, fetal and neonatal considerations, thyroid disease and lactation,
screening for thyroid dysfunction in pregnancy, and directions for future research.

PE3IOME
MATOIOTYA IUTOBUIHON YKEJTE3BI U BEPEMEHHOCTD

Ilamonozus wumoeuoHoil enesvt 60 8peMs bepeMeHHOCIU — 31O PACHPOCMPAHEHHAS npobrema, HO 2ny60Ko He
usyuennas. C moeo momenma xax 6vin paspaboman eud Amepuxarcxoii Accoyuayueti Tupoudonozos 6 2011, ozpomroe
Konu4ecmeo 00KMopos u ucccredosamerneii 63AmUCk 3a U3yHeHUe 311020 60npoca noopobHee. B ces3u ¢ pasHoobpaszHbimu
pesynvmamamu yuenwix, eud Ovin nepecmomper 6 2017, u npodonxaemcs 00 cux nop paboma Had modepHusayuer.
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HOB0POHOEHHO020, NAMMONIOUS ULUMOBUOHOTE Hene3vl U TAKMAUUS, CKPUHUHZ OUCPHYHKYUU UsUMOBUOHOT Herie3bl npu

bepemeHHOCU, U HANPABTIEHUS 01 0asbHeliue20 Yery6ieHH020 U3yHeHUs IOl membl.

Patologia glandei tiroide in timpul sarcinii este o pro-
blema clinicd comund cu o importantd majord pentru
populatie fertild. Sarcina are un impact semnificativ
asupra functiei glandei tiroide. Dimensiunile glan-
dei tiroide in timpul sarcinii se maresc de 10% in re-
giuni cu alimentatia suficientd cu iod, si de la 20%
pand la 40% in tdrile unde este stabilita carenta de iod.
Productia de hormoni tiroidieni, tiroxind (T4) si triiodo-
tironind (T3) creste cu aproape 50%, in combinatie cu o
crestere separata de 50% a necesittii zilnice de iod. Aceste
schimbari fiziologice au loc la femeile sdnétoase, dar dis-
functia apare la gravide din cauza proceselor patologice la
nivelul glandei tiroide. Totodatd, alte maladii tiroidiene,
cum ar fi gusa nodulara si cancerul tiroidian sunt detecta-
te ocazional in timpul sarcinii i necesitd tratament. Toate
disfunctiile tiroidiene, care afecteaza femeile inainte, in
timpul sarcinii si dupa nastere sunt substantiale si nece-
sitd a fi studiate. Luind in consideratie toate aceste schim-
bari, aprecierea statutului functional tiroidian in timpul

sarcinii este foarte important. Aprecierea corecta si obiec-
tivd a acestui statut in ziua de azi riméine complicatd, pen-
tru ca testele de laborator ale functiei tiroidiene in timpul
sarcinii diferd de cele stabilite pentru femeile negravide.
Gonadotropina corionicd placentara (hCG) stimuleazi
secretia hormonilor tiroidieni, ce de obicei provoaci sca-
derea concentratiei a hormonului tireotrop (TSH), mai
ales la termenii precoci de gestatie. Cu toate cd aceasta
scadere a TSH in primul trimestru de sarcini nu este pe-
riculoasa, determinarea limitei de sus a acestui hormon
pentru anumita populatie riméne controversiald [2]. Este
cunoscut faptul, ca mai mult de 18% din toate femeile gra-
vide sunt pozitive pentru anticorpi cétre tiroidperoxidaza
( TPOADb) sau pentru tireoglobulina (TgAb). Multe studii
releva, ca prezenta anticorpilor are un impact negativ asu-
pra sarcinii si asupra dezvoltarii fetale [2].

Multi doctori si cercetatori si-au pus intrebare de tra-
tament optim al hipertiroidismului in timpul sarcinii.
Managementul pacientelor cu boala Basedov este foarte
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actual, pentru ca medicatia antitiroidiand afecteazd sem-
nificativ functia tiroidiand materna si fetald. Totodata
erau studiate si raportate efectele teratogene a acestei
medicatii: metimazol (MMI) si propiltiouracil (PTU).
Managementul hipo- si hipertiroidismului in perioada
postpartum la femeile ce alapteazi la fel raiméne actual si
necesitd ghidarea minutioasa.

Luind in consideratie prevalenta si pericol potential al
patologiilor tiroidiene la femeile gravide, tot mai multi
doctori recomandi evaluarea functiei glandei tiroide la
toate femeile inainte si in timpul sarcinii. Aceasta meto-
dé de screening poate fi asociatéd cu cost-eficienta buna.
Totodata, multe studii ficute in acest domeniu au de-
monstrat concluzii mixte pentru rezolvarea acestei in-
trebari. In anul 2011, Asociatia Americani de Tiroida
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Sarcina fiziologica este asociatd cu: 1) cresterea excretiei
renale a iodului, 2) cresterea globulinelor ce leagi tiro-
xina (TBG) si cu 3) efectele stimulatorii a hCG. Glanda
tiroida sdnatoasé se adapteaza citre aceste schimbari prin
modificarea metabolismului hormonilor tiroidieni, mo-
dificarea iodcaptirii si reglarea axei hipotalamo-hipofi-
zo-tiroidiene [3,4]. Aceste schimbari influenteazé asupra
testelor functionale tiroidiene in timpul sarcinii, astfel ca
hormonii tiroidieni la femeile gravide sidnitoase difera de
cele negravide sandtoase. Precum si, valorile de referinta
pentru cele mai frecvent folosite teste, cum ar fi TSH si
T4 variazd semnificativ in diferite populatii, figura I.

Dupéd conceptie, concentratia globulinei de transport
a tiroxinei (TBG) si T4 total (TT4) creste incepand cu
sdptdmana a 7-a de gestatie si ajunge la maxim la 16 sap-

T TABLE 4. REFERENCE RANGES FOR THYROTROPIN AND PREE THYROXINE DURING EARLY PREGNANCY WORLDWIDE Y
TSH, mUAL FT4, pmollL. ing/dL) Population charucterisiics
Awther, country (reference) Gestalion 2.50h- 2. 5th- { Median, Todirie Mean
fanalyzing method) N (week) Median 97.5th  Median 975tk 2.5th-97.5thy  insufficiency BMI Ethnicities
|
Bestwick ef al., Ialy (24) (AwtoDELFIA) 5505 <16 107 0.04-3.19 93 74-12.2 (0.73, 0.58-0.95) Moderate-mild * NR
Bestwick er all, UK (24) (Advia Centaur) 16334 <16 111 006-3.50 139 109-17.9 (108, 0.85-1.40) Moderate-mild * NR
|Bocu\-T:rraz et al., Spain (264) 481 <14 094 041-263 139 108-17.8 (1.08, 0.84-1.38) Mild NR  Caucasian (93%)
(Architect)
'Gil‘nen et al.. Australia (271)° 1817 9-13 074 002-2.15 135 104-17.8 (105, 0.81-1.39) Borderline ~ NR  Australian
{Architect)
Lamben-Messerlian et al., USA (2170§° 8351 TI 100 0.02-337 142 104-17.8 (L.10. 0.81-1.38) Mild NR  Caucasian (67%) and
[ (Immulite 2000) BI15 T2 OLI9 035335 130 9.3-162 (101, 0.72-1.26) Hispanic (3%
‘ulu er al., USA (139,265)° 2072 10-13 094 002-269 147 114-186 (1.15, 0.89-1.45) Mild NR  Hispanic (37%), Caucasian
2683 1420 14 05301 1200 93152 (094, 0.73-1.19) (29%), African American
(27%), Asian (8%)
Li er al.. China (17) 640 T-12 147 00043 158 123-209 (1.23, 0.96-1.63) Proven NR  Chinese (presumed)
| (Cobas Elesys 601) sufficient
Minnisto et al., Finland (266) 4333 T LI1 008354 153 101.7-228 (1.12, 0.86-1.58) Sufficient 224 Finnish (presumed)
| (Architect 12000) 47 T2 137 001424 146 11.2-234 (113, 0.87-1.82)
Medici er al.. the Netherlands (267) 5186  8-18 130 003404 147 104-220 (115 0.81-1.72) Proven 245 Duch (52%),
| (Vitros ECl) sufficient” Surinamese/Antillean {126),
Q Turkish (8%), Moroccan (6%5
Pearce er al., USA (142) 585 <14 L1 004360 21 15298 -- Borderline ~ NR  White (77%) and African
| (Advia Cemaur) American (10%)
Quinn et al., Russia (272) IR0 Ti 1.66 0.09-467 — — —_ Moderate NR  Russian {presumed)
[ (Abbot AXSYM) 549 T2 200 020468 — — -
Springer et al., Czech Republic (268)° 4337 911 121 006367 — - - Mild NR  Caucasian (99%)
| (ADVIA Centaur)
Stricker et al., Switzerland (262) S§75  6-12 095 007-282 139 105-18.5 (1.08, 0.82-1.44) Sulicient NR  Swiss (presumed)
{Architect 120005R) 528 2 102 020-279 122 95-15.7 (D95, 0.74-1.22
Vaidya er al., UK 1089 <12 108 014-319 146 10.7-19.4 (112, 0.83-1.59) Mild-moderate NR  Cauvcasian (91) and
(Modular E 170) South Asian (4)

(214)

Figura 1. Valori de referinta pentru TSH si fT4 la termenii precoci de gestatie in lume

(ATA) pentru prima data a publicat ghidul pentru di-
agnostic si management al patologiei tiroidiene in tim-
pul sarcinii si in perioada postpartum [2]. Dupd aceasta
publicatie au apirut multe date noi de literaturd in acest
domeniu, din cauza carora cercetatorii au revizuit acest
ghid. ATA au colaborat impreuna cu Asociatia Europea-
na de Tiroida (ETA), Colegiu American al Obstetricie-
nilor si Ginecologilor, Societatea pentru Medicind Ma-
ternd si Fetald, si lodine Global Network. Au fost studia-
te suplimentar disfunctiile tiroidiene in timpul lactatiei,
tratamentul patologiei tiroidiene la femeile infertile si
la femeile supuse fertilizrii in vitro (FIV). In anul 2017
a fost publicat ghidul revizuit, care a inclus 97 de re-
comanddri pentru medici ginecologi si medici endocri-
nologi privind diagnosticul si managementul patologiei
tiroidiene in timpul sarcinii si dupé nastere [2].

tdmani [5]. Aceste concentratii pe urma rdman crescu-
te pand la nastere. In primul trimestru de sarcina, hCG
matern stimuleazd direct receptorul TSH, ce provoaci
cresterea hormonilor tiroidieni si sciderea concentrati-
ei a TSH, datoritd mecanismului feed-back negativ [4,6].
Din aceastd cauzi, concentratia TSH in timpul sarcinii
este mai scdzutd comparativ cu valorile preconceptiona-
le. Limita inferioara a TSH pentru femeile negravide este
0,4 mU/L, si la mai mult de 15% de gravide absolut sana-
toase aceastd valoare este mai scazuta [7,8]. Concentratia
si valoarea de referintd a TSH treptat creste in al II-lea
si al II-lea trimestru de sarcini, dar este relativ scazu-
td in comparatie cu femeile negravide [10,11]. Avand in
vedere concentratia crescutd a hCG in sarcina multipla
comparativ cu monofetald, limita inferioard a TSH este
mai scizutd la duplex [9]. Intr-un studiu la 63 de femei
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cu hCG> 200,000 IU/1, TSH a scdzut (<0.2 mU/L) la 67%
de femei, dar in cazul hCG> 400,000 IU/1 TSH a scazut la
100% de femei [12].
Pentru determinarea valorilor de referintd a TSH se ia
in consideratie aportul de iod, TPO positivitatea si con-
form unor studii- indicele de masa corporald. Limita
inferioard de TSH la femeile gravide in comparatie cu
cele negravide scade cu 0,1-0,2 mU/], insd limita de sus
a acestui hormon scade cu 0,5-1,0 mU/I [1,13]. Studii
primare pe femeile gravide in SUA si in Europa au sta-
bilit, ca limita de sus a TSH in timpul sarcinii constitu-
ie 2,5 mU/l in I trimestru de sarcing, si 3,0 mU/] in al
II-lea si al I1I-lea trimestru. Insd, multe studii recente
in diferite regiuni au demonstrat scaderea neinsem-
natd a valorilor TSH la femeile gravide comparativ cu
cele negravide. Aceste schimbari sunt dependente de
repartizarea geografica si etnicd. Prima recomandare
a ghidului ATA constd in stabilirea valorilor de refe-
rintd a TSH pentru populatie locald. Aceste valori pot
fi determinate la femeile gravide fard patologia glandei
tiroide, nutritia suficientd cu Iod si TPOAD statut nega-
tiv (recomandare puternica, dovezi moderate). La mo-
ment sunt publicate multe studii desfasurate in diferite
tari, unde a fost demonstrata asocierea intre regiunea
geografica si cifrele valorilor de referinta pentru statut
tiroidian functional in sarcini. Aceste valori diferd in
diferite regiuni:

o Trimester-specific reference intervals of thyroid func-
tion tests in Turkish pregnants (2019). I trimestru de
sarcindg: TSH 0.005-3.65, fT4 0.72-1.79

o Trimester specific reference intervals for thyroid func-
tion tests in normal Indian pregnant women ( 2016). I
trimestru de sarcina: TSH 0.09-6.65, fT4 9.81-18.53

e Trimester-specific reference ranges for thyroid hor-
mones in pregnant women in China (2019). I trimes-
tru de sarcina: TSH 0.02 to 3.78, fT4 13.93 to 26.49

Etc.

Producerea excesivi a hormonilor tiroidieni, excretia
renald maritd a iodului, necesititile fetale in Iod crescu-
te provoacd necesitatea unei diete mai bogate in Iod in
timpul sarcinii comparativ cu cea a femeilor negravide
[14]. Femeile cu nutritia adecvatd cu iod inainte si in
timpul sarcinii au rezerve intratiroidiene suficiente si nu
au dificultati cu adaptare la cerinte crescute in hormonii
tiroidieni in timpul sarcinii [15]. Totodata in regiunile cu
iododeficientd usoara si moderata, cum este si Republica
Moldova, rezervele totale scad treptat de la I pina la al
III-lea trimestru de sarcina, ce se reflecta in concentratia
iodului urinar [16]. Aceastd concentratie se foloseste des
pentru aprecierea iod-statutului in populatie. Luind in
consideratie variatia diurnd a acestui indice, el nu poa-
te fi folosit pentru identificarea persoanelor particulare
cu iod-deficienta. A patra recomandare a ghidului ATA
consta in determinarea valorii medii a concentratiei io-
dului urinar (CIU) in populatie (recomandare puternica,
dovezi inalte). Un singur rezultat sau CIU in 24 de ore nu

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

este marker valabil pentru statutul nutritional cu Iod la
pacientele individuale [17,18].

Grupele de paciente la care concentratia iodului urinar (
CIU) constituie 50-150 pg/1 sunt definite ca usor si mo-
derat iododeficiente. Aceste femei sunt supuse unui risc
mai mare de a dezvolta gusa nodulara [19] si dereglari
tiroidiene in timpul sarcinii [21]. CIU scazut in timpul
sarcinii este asociat cu masa placentard scizuta si cu re-
ducerea circumferentei craniene a nou-nascutului [22].
Totodata carenta de iod este asociata cu deficit de atentie
si cu sindromul de hiperactivitate la copii [23]. In zona cu
iododeficit, administrarea sarii iodate inainte de sarcind
imbundtateste functia glandei tiroide; nu este demonstra-
td diferenta in neurodezvoltarea copiilor [24], dar impac-
tul pozitiv a fost relevat in alte studii [25].

Conform datelor ale Organizatiei Mondiale de Sanitate
(OMS), valorile medii ale iodului in urind ce constituie de
la 149 pind la 249 pg/l, sunt asociate cu nutritia suficienta
cu iod [20]. Pentru regiunile cu carenta de iod, suplimen-
tarea alimentatiei cu acest microelement este necesara si
foarte importantd, mai ales la femeile gravide. Opt studii
in privinta la suplimentarea alimentelor cu iod la gravide-
le din Europa au demonstrat necesitatea acestuia, cu toate
cd dozarea este individuald si depinde de gradul carentei
de iod. Suplimentarea produselor alimentare cu iod in
zone cu deficit moderat reduce concentratia tiroglobuli-
nei (Tg) si reduce volumul glandei tiroide la gravida si la
fat. Dacd suplimentarea cu iod se initiaza inainte de sarci-
nd la femeile ioddeficiente, atunci functia glandei tiroide
va fi mai buni, dar in dependenta de doza si de momentul
initierii acesteia [27].

Institutul American de Medicini recomandé administra-
rea zilnicd totald a jodului (dieta si suplimentul) in felul
urmator:

e 150 pg/l pentru femeile ce planifica sarcina;

o 220 ug/l pentru femeile insarcinate;

e 290 ug/l pentru femeile, care alapteaza [28].
Organizatia Mondiala de Sanitate (OMS) recomanda
250 ug/l pentru femeile gravide si cele, care alapteazd
[39]. Aceste valori sunt suportate de un studiu pe 7000 de
gravide in China, unde a fost depistat c& hipotiroidismul
subclinic si hipotiroxinemia sunt diagnosticate mai rar in
caz de CIU 150-249 pg/l, dar riscul mai mare pentru am-
bele patologii se méreste cind CIU este mai mic sau mai
mare de aceastd valoare [26]. Luind in vedere aspectele
mentionate, sunt evidentiate inca citeva recomandéri im-
portante. A 5-a recomandare a ghidului ATA 2017: toate
femeile gravide trebuie sa administreze aproximativ 250
ug/l de iod in fiecare zi. Pentru ca sd ajungem anume la
aceastd doza, avem nevoie de aprecierea acestor valori pe
teritoriul anumit (recomandare puternicd, dovezi inalte).
A 6-a recomandare a ghidului ATA 2017: in mai mul-
te regiuni, femeile ce isi planificd sarcina sau sunt deja
gravide, trebuie sa consume suplimentar in fiecare zi cite
150 pg/l de Tod in forma de KI. Se recomanda de initiat
aceastd profilaxie cu 3 luni inainte de sarcind (recoman-
dare puternicd, dovezi moderate). A 7-a recomandare a
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ghidului ATA 2017: in regiuni cu resurse de iod minime,
unde nu este raspinditd programa cu iodarea sarii, si
unde nu sunt accesibile suplimentele cu iod, se recoman-
dd a singurd doza anuald - 400 mg de ulei iodat pentru
femeile gravide si cele in virsta reproductiva ca o metoda
temporara de protectie a populatiei vulnerabile. Aceastd
metoda nu ar trebui sé fie aplicata ca o strategie pe lungé
duraté pentru regiunele, unde sunt accesibile alte metode
de combatere a deficitului de iod (recomandare slabd, do-
vezi moderate). A 8-a recomandare a ghidului ATA 2017:
nu este necesar sa initidm suplimentarea cu iod la femeile
gravide, care deja administreaza LT4, sau care se trateazd
pentru hipertiroidism (recomandare slaba, dovezi slabe).
Totodata trebuie sa fim atenti la supradozarea iodului,
care de fapt este foarte periculos. A 10-a recomandare a
ghidului ATA 2017: suplimentul cu iod in exces de 500
ug in fiecare zi trebuie evitat in timpul sarcinii din cauza
riscului potential pentru disfunctia tiroidiana fetala.
Multe studii se bazeaza la moment pe influenta auto-an-
ticorpilor cétre glanda tiroida in timpul sarcinii si influ-
enta acestora asupra rezultatelor perinatale. Anti-TPO
sau anti- Tg anticorpii sunt prezente la 2%-17% de gra-
vide neselectate [21]. Prevalenta anticorpilor variazd in
dependenta de etnicitate. Este demonstrat faptul, ci ali-
mentatia excesiva cu produsele, bogate in iod este aso-
ciatd cu statut AntiTPO pozitiv [26]. Demult se studiazi
monitorizarea femeilor eutiroide cu anticorpii Anti TPO.
Autorii au observat, cé la femeile eutiroide cu statut auto-
imun pozitiv, valorile TSH cresc pe parcursul sarcinii, de
la 1,7 mU/1 (12 sdptamini) pana la 3.5 mU/I (la termen),
si 19 % din aceste femei au TSH supranormal la nastere.
Din cauza cé riscul de crestere a TSH la femeile cu au-
toimunitate este mare, aceste paciente trebuie minutios
supravegheate in dinamica. . A 11-a recomandare a ghi-
dului ATA 2017: Gravidele eutiroide cu statut autoimun
pozitiv trebuie sa fie testate la TSH la confirmarea sarcinii
si la fiecare 4 sdptamini in timpul sarcinii (recomandare
puternica, dovezi inalte).

In aceastd ordine de idei si de recomandari, femeile gra-
vide in Republica Moldova trebuie sa fie apreciate pentru
statutul functional tiroidian, pentru cé acest teritoriu este
zona cu iododeficit moderat. Statul trebuie sd implemen-
teze programe de screening pentru patologia tiroidiand
cu scopul imbunétitirii rezultatelor perinatale si a statu-
tului mintal a viitoarei generatii.
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_ REZUMAT

DIAGNOSTICUL ERORILOR INNASCUTE DE METABOLISM PRIN INTERMEDIUL
SPECTROSCOPIEI RMN - CAZURI RECENTE INVESTIGATE IN CADRUL INSTITUTULUI
MAMEI SI COPILULUI CHISINAU

Lucrarea prezinta un istoric al introducerii spectroscopiei RMN in cercetarea si diagnosticul medical si descrie trei
tipuri de diagnostic asistat prin spectroscopie RMN care au fost folosite in ultimii ani la depistarea unor cazuri de boli
metabolice rare la Institutul Mamei si Copilului din Chisindu. Este analizat detaliat spectrul RMN al unei probe de
urina recoltatd de la o persoana din lotul de control si sunt prezentate mai multe regiuni semnificative din spectrele
RMN uni- si bidimensionale care au permis identificarea markerilor specifici pentru diagnosticarea si monitorizarea
unor cazuri de acidurie metilmalonica, acidurie glutarica de tipul 1 si galactozemie la IMC.

PE3IOME

IVATHOCTUKA BPOKTEHHBIX METABOJIMYECKIX 3ABOJIEBAHUN
CIIOMOUIBIO AMP-CIIEKTPOCKOIINN

JlanHas paboTa IpeRcTaBsieT KPATKYI0 MCTOPHIO BBefeHus SIMP-CIIeKTpOCKONMY B MEIULIMHCKIE MCCIeROBAHMS
U OMAarHOCTHMKY, @ TaK)XKe TpU THUIA JUATHOCTUKM ¢ nomombio SIMP, ucnonb3oBaHHble B IOCIeSHNUE TOAbBI 1A
oIIpefe/ieHNsI MHOTOUUCIEHHBIX C/Iy4aeB pedKkux MeTabommdeckux 3aboneBanuit B VIHcTuryte Matepu u Pe6éHka
B Kummuése. Ona mnpepncraBiser peranbHble SIMP chekTpsl mpo6 Moum OOC/IEZOBAaHHBIX U3 KOHTPOIBHON
TPYIIbl M MHOTOYMC/ICHHBIX 3HAYMMBIX PErMOHOB OFHO- U JByxMepHoro SIMP-crekrpa, KOTOpble HO3BOIAIOT
I/[I(eHTI/I(i)I/II_U/IpOBaTb cneumq)w{ecm/[e MapKépr LA TUAaTrHOCTUKU U MOHI/[TOPI/[HI‘a MeTI/I}IMa}IOHOBO]U/I auM;[ypI/m,
DIyTapoBOlt anupypun 1 Tuma u ranakrosemun B VIHcTuTyTe Matepn 1 Pe6éHka.

Introduction

Nuclear magnetic resonance (NMR) spectroscopy has
already proven its power in urine analysis. Pioneering
works have been carried out by J. K. Nicholson and P.
J. Sadler in the mid 1980’s once the 400 MHz NMR in-
struments widely penetrated the chemical community
[1-7]. The potential of NMR for diagnosis of diabetes was
also realized in the early stages of development of this re-
search field [8,9]. By late 1990’s, the NMR urine analysis
became an established technique for assisted diagnosis of
metabolic disorders. In spite of the great number of pub-

lished papers on NMR urine analysis, and of the existence
of several groups around the world active in the field, there
are only a few published results on metabolite ranges de-
termined by NMR. Most of these data are being kept as
in-house raw databases. Thus, most of the normal ranges
for various metabolite concentrations published to date
where obtained by classical methods [10-12]. The reference
work for normal values for metabolite concentrations in
urine obtained by NMR has been published by the Zuppi’s
group [13]. The same group also described the comparison
of metabolite concentrations for control populations from
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two different geographical regions [14]. We also published
metabolite concentrations for normal and Diabetes groups
from Eastern Europe (Bucharest), and we discussed the re-
sults in comparison with previously published data [15-17].
The major advantages of the NMR method are the
provision of direct information, and an untargeted global
biochemical profile, with minimum sample preparation. In
contrast, classical methods require pre-selected conditions
for targeted markers. The technique is extremely powerful
in tracing abnormal metabolites. However, little has
been done until now in terms of establishing databases
for healthy individuals. In general, each NMR group is
developing its own in-house reference spectral database
and uses it to target abnormal cases.

Since 2011 we are using NMR spectroscopy for support-
ing diagnosis of suspected cases of inborn errors of me-
tabolism (IEM) in Chisinau. The present paper exemplifies
NMR assisted diagnoses of rare diseases in the Institute of
Mother and Child, Chisinau.

Materials and methods

The urine samples were collected in sterile containers
with tight-fitting covers as individual points for each
excretion moment. The urine samples were frozen and
stored at -20 °C until "H NMR analysis.

The NMR spectra were recorded on a Bruker Avance III
400 MHz spectrometer, using a 5 mm inverse detection
multinuclear probe equipped with gradients on the z-axis.
The samples were run in 5 mm Wilmad 507 NMR tubes.
Before NMR analysis, the samples were allowed to reach
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room temperature (typically one hour) and centrifuged at
7,000 rpm for 10 min. To 0.9 mL urine, 0.1 mL of a stock
solution of 5 mM sodium 3-(trimethylsilyl)-[2,2,3,3-
d, ]-1-propionate (TSP) (Aldrich) in KH,PO,/KOH/
D,O buffer (Aldrich) was added. The chemical shifts are
reported as § values (ppm) referenced to TSP as internal
standard. The "H NMR spectra were recorded with water
presaturation. The pulse sequence used 32 scans, a 90°
pulse, 30 s relaxation delay, 3 s CW irradiation and 4 s
acquisition time as previously described [15-18].

Results and discussions

Urine is the biological fluid with the highest number of
signals visible in the NMR spectrum. This high number of
signals on one hand it represents a huge potential for iden-
tifying a large number of pathological markers and, on the
other hand, it complicates the analysis of the NMR spec-
trum, which requires special training for interpretation.

If in chromatography based analytical methods (e.g. LC/
GS-UV/MS), each metabolite gives one signal in the
chromatogram at a well defined retention time, in the
NMR spectroscopy there are several signals for the same
metabolite. Moreover, each signal may have more than
one line, and the position in the spectrum (frequency) of
each signal exhibit variations (shifts) depending on the
pH of the sample and on the concentration of ions (Ca,
Mg, Na). To make things even more complicated, all sig-
nals of all metabolites appear in the NMR spectrum in
the same time, thus leading to sever overlaps and making
the assignments more challenging than in other types of
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Figure 1. '"H NMR spectrum of a urine sample of a healthy person. Lower trace, the entire spectral window. Upper trace the
amplification of the regions 6.5-9.3 ppm (left) and 1.8-2.9 ppm (right).
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Figure 2. 'H NMR spectra of urine samples from a 2 years old boy with MMA, before and after initiating the treatment.

analyses. Thus, unlike other analytical techniques which
have been introduced in clinical laboratories as “black
box” automatic analyzers, the NMR spectroscopy in-
volves complex research activities for each analyzed
sample. In spite of these complications requiring special-
ized researchers and higher costs, NMR spectroscopy is
nowadays considered one of the most valuable analytical
tools for personalized medicine. Also, untargeted NMR
is considered the most promising next generation inborn
screening technique.

'"H NMR spectra of urine from patients with inborn er-
rors of metabolism show in many cases signals associ-
ated to markers of the specific diseases. However, there
are often cases when the signals of the markers are

masked by other signals related to normal metabolites,
drugs, specific therapy metabolites, exogenous contam-
inants, or even food related metabolites. In order to
overcome assignment ambiguities additional types of
multipulse and two dimensional NMR spectra are often
recorded in order to achieve safer diagnosis of inborn er-
rors of metabolism.

Figure I presents the whole "H NMR spectrum of a urine
sample from a healthy individual. The figure shows the
complexity of such an NMR spectrum.

Below we present several relevant regions of NMR spec-
tra which have been used to identify metabolites asso-
ciated to various cases of inborn errors of metabolism
from the Institute of Mother and Child (IMC), Chisi-
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Figure 3. '"H NMR spectrum (left) and the H-H COSY NMR spectrum (right) of the same urine sample from an 18 months old
boy with glutaric aciduria.

nau. All selected spectra show well resolved marker sig-
nals in order to be self explanatory for the medical di-
agnosis, avoiding thus the need of presenting extensive
additional NMR data which are outside the purpose of
this paper.

Methylmalonic aciduria (MMA) is an inherited
(autosomal recessive) disorder in which the body is
unable to properly process certain proteins and fats

Galactitol

/N

(lipids) due to a missing or defective enzyme (methyl-
malonyl-CoA mutase). The effects of methylmalonic ac-
idemia, which usually appear in early infancy, vary from
mild to life-threatening. This condition occurs in an es-
timated 1:50,000 to 1:100,000 new births. Figure 2 shows
amplification of the relevant region of the "H NMR spec-
tra of urine samples from a 2 years old boy with MMA.
One can see how the effect of the treatment can be suc-
cessfully monitored by this technique.
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Figure 4. '"H NMR spectrum of a urine sample from a one month old girl with galactosemia monitored during specific diet
based on milk without lactose.
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Type 1 Glutaric aciduria, an inherited disorder in which
the body is unable to properly process certain proteins
due to a missing or defective enzyme (glutaryl-CoA de-
hydrogenase). The condition has an incidence estimated
to 1:30,000 up to 1:40,000 new births. Figure 3 shows the
'"H NMR and H-H COSY NMR relevant spectral regions
of an 18 months old boy with type 1 glutaric aciduria.
The H-H COSY spectrum was used to assign the signals
in the 'H NMR spectrum.

Galactosemia is an inherited defect of galactose me-
tabolism caused by one or several enzymes deficiencies
(galactose-1-phosphate urydyl transferase for classical
Galactosemia) that prevents proper metabolism of ga-
lactose. The main dietary source of galactose is lactose,
which is the main carbohydrate found in all forms of
natural milk. This condition occurs in an estimated
1:60,000 new births. In galactosemia a diet without
lactose is mandatory. Before diagnosis, when normal
milk is administrated, galactose is building up in
organism as the main metabolite of lactose. When the
patient is under specific diet, galactose can hardly be
detected. However, even when the products based on
normal milk are completely excluded, small amounts
of galactose are finding their ways into organism, e.g.
through fruits and vegetables which are allowed in
the diet, or through other metabolic pathways. In the
absence of galactose as main marker of galactosemia,
in order to indirectly follow up its presence in the
organism, we have been monitoring by NMR the
presence of galactitol. This compound, a reduction
product of galactose, has two characteristic signals: a
multiplet in the interval 3.69-3.71 ppm and a triplet
centered at 3.98 ppm. Figure 4 shows the amplification
of the relevant 'H NMR spectral region used for
monitoring of a one month old girl under specific
galactosemia diet.

Conclusions

NMR spectroscopy has the potential for both targeted and
untargeted screening of metabolites in biological fluids
such as urine. We have presented three types of inborn
errors of metabolism for which NMR spectroscopy suc-
cessfully assisted the diagnosis of several cases of rare met-
abolic diseases in the IMC Chisinau. The presented cases
demonstrate the efficiency of diagnosing rare metabolic
diseases when the joint group involves both NMR scien-
tists and pediatricians/geneticists. The described historical
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cases are the ground basis of a recent expansion of our col-
laboration to an NMR inborn screening in IMC.
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SUMMARY

SYNDROME 47, XYY ASSOCIATED WITH MEN’S INFERTILITY: CLINICAL CASE REPORT
Key words: male infertility, 47, XYY, karyotype, G banding

Introduction: The XYY syndrome is a sex chromosome aneuploidy that is found in one of 1.000 live male births in
the general population, but more frequently in infertile men. This syndrome is associated with varying phenotype and
different degrees of infertility.

The Purpose: To confirm the importance of the clinic-cytogenetic evaluation in men with severely affected
spermiogram, for the etiological diagnosis of male infertility.

Materials and methods: A 36-year-old man with a 10-year history of infertility was evaluated in the medical-genetic
consulting. According to the semen analysis he presented oligoasthenoteratozoospermia. Hormone levels testosterone,
estradiol, luteinizing hormone [LH], follicle stimulating hormone [FSH], were measured. Karyotyping was performed
on peripheral blood lymphocytes by cytogenetic method according to standard method G.

Rezults: Physical examination revealed tall stature with elevated body mass index. The results of endocrine markers
showed a slight increase in FSH, while LH, estradiol, serum testosterone concentration were in the normal range.
According to the cytogenetic examination, the patient presented a karyotype 47,XYY, without evidence of mosaicism,
structural or numerical chromosomal abnormalities.

Conclution: Due to the variable phenotype and the lack of specific clinical manifestations, identification and diagnosis
of men with 47, XYY syndrome may be difficult. Careful medical-genetic consulting is important for the etiological
diagnosis of this patients with infertility.

PE3IOME

CUHIPOM 47, XYY CBSI3AHHBIN C MY>KCKOM BECIIIOJIVIEM:
KJIMHUYECKUN CIIYYAN

Kmiouesvie cnosa: mys#cckoe 6ecnnooue, 47, XYY, kapuomun, memoouxa G

Beenenne. Cunappom XYY mpencTasiifeT co60it aHEYIIOUAUIO IOJIOBBIX XPOMOCOM, KOTOPas BCTPEYAETCA Y OZHOTO
u3 1000 XMBOPOXK/IEHHBIX MY)XUNH B 001L[eil TOMY/IALIMY, HO Yallle y 6eCIVIOfHBIX MY)KYMH. DTOT CUHAPOM CBSI3aH C
PasIMYHBIM (GEHOTUIIOM U PA3INYHOI CTENEHbI0 OeCIIONIL.

Henb: IIOoATBEPAUTD BaAXKHOCTDH KJIVTHUKO-UIUTOT€HETUYECKOM OLIEHKU Y MY>XX4IMH C TAXKEN0 HOpa)KeHHOI‘/'I CIIepMno-
I‘paMMOI7[ 19) 528 9TUOJIOTNYECKOI AVNAarHOCTUKN MY>KCKOTO 6ecnn0;11/m.

MaTtepuanbl 1 METOABIL: 36-TeTHIIT My>KunHa ¢ 10-1eTHIM GecroayeM ObLI OLleHeH B paMKaX MeIYIKO-TeHeTUYeCKO-
IO KOHCYNbTUpoBaHuA. COINTaCHO aHa/IN3y CIIEPMBI OH TIPEACTaBUII OIMT0aCTEHOTEPATO300CIEpMIIO. boimn nsmepe-
HBI YPOBHM TOPMOHOB TeCTOCTEPOHA, 3CTPa/INoIa, M0TeMHU3Upyolero ropMona [LH], dommmxynoctumynupyroie-
ro ropmoHa [FSH]. KapuoTtunnposanue IpoBopmmy Ha mMMoOnnTax Hepudepudeckoir KpOBY HUTOT€HeTUIECKUM
METOJ,OM II0 CTaHJAPTHOI MeTofiuKe G.

112



BULETIN DE PERINATOLOGIE
1(86) « 2020

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

Pesynbrarel. OusykanbHOe 06C/IeOBaHIe [I0KAa3a/I0 BHICOKIII POCT C IOBBIIIEHHBIM MHIEKCOM MaccChl Tefa. Pesyiib-
TaTbl SHAOKPMHHBIX MapKepoB MoKa3any Hebonpinoe ypermdeHre OCI, B To BpeMs Kak KoHueHTpauus JII, acrpagu-
0713, CBIBOPOTOYHOTO TeCTOCTEPOHA ObIIa B IIpefieNlax HOpMblL. COITIACHO LIMTOTeHETIIECKOMY MCCIIeIOBAHMIO, Y MaIy-
eHra 6b11 Kapuotun 47, XYY, 6e3 Mp13HAKOB MO3aMIM3Ma, CTPYKTYPHbIX MM YMCIEHHBIX XPOMOCOMHBIX aHOMAJIMIL.

3axm0YeHne: 13-3a U3MEHYMBOTO (PeHOTHIIA U OTCYTCTBIUA KOHKPETHBIX KIMHUYECKUX IIPOSBICHNIT UeHTI(UKALVA
VI IMarHOCTYKA MY>K4MH ¢ cMHAPOMOM 47, XYY MOTyT ObITb 3aTpyAHeHsL. TiiaTeNbHas MeYIKO-TeHeTUYecKasa KOHCY/Ib-
TaIA Ba>KHA JULA STHOTOTIYECKOIT IMAarHOCTVKY STVX IAIVIEHTOB C 6eCIIONMeM.

Cuvinte-cheie: infertilitate masculind, sindrom 47, XYY, cariotip, bandare -G

Introducere: Sindromul XYY este o aneuploidie a cro-
mozomilor sexuali care se intélneste la unul din 1.000
de nasteri vii de sex masculin in populatiea generala,
frecventa fiind mai inalta in rdndul populatiilor infertile.
Acest sindrom este asociat cu fenotip variabil si diferite
grade de infertilitate.

Scopul: De a confirma importanta evaluirii clinico-cito-
genetice la barbatii cu spermograma sever afectatd, pen-
tru diagnosticul etiologic al infertilitatii masculine.

Materiale si metode: Un bérbat de 36 de ani, casatorit, cu
o istorie de 10 ani de infertilitate, a fost evaluat in cadrul
consultatiei medico-genetice. Conform rezultatelor exa-
menului materialului seminal repetat pacientul a prezentat
oligoastenoteratozoospermie. Au fost examinati markerii
endocrini nivelurile de Testosteron, Estradiol, Hormonul
Luteinizant [LH], Hormonul Foliculostimulant [FSH]. Ca-
riotiparea a fost efectuatd pe limfocite din singele periferic
prin metoda citogeneticd conform metodei standard G.

Rezultate: Examenul fizic al pacientului a relevat o statu-
ra inalta, cu indicele de masa corporald ridicat. Rezultate-
le markerilor endocrini au aritat o usoara crestere a FSH,
in timp ce concentratia de LH, Estradiol, Testosteron se-
ric s-au inscris in limitele normale. Conform examinarii
citogenetice, pacientul a prezentat un cariotip 47,XYY,
fard dovezi de mozaicism, anomalii cromozomiale struc-
turale sau numerice.

Concluzie: Datoritd fenotipului variabil si lipsei manifes-
tarilor clinice specifice, identificarea si diagnosticul bar-
batilor cu sindromul 47,XYY poate fi dificild. Consultarea
medico-geneticd minutioasi este importanta pentru dia-
gnosticul etiologic al acestor pacienti cu infertiliate.

Introducere. Sindromul XYY este o aneuploidie a cro-
mozomilor sexuali ce se caracterizeazd prin prezenta
unui cromozom Y suplimentar la bérbat, formand un
cariotip 47,XYY. Aceastd anomalie cromozomiald se in-
talneste la unul din 1.000 de nasteri vii de sex masculin
in populatia generald, frecventa fiind mai inalté in randul
populatiilor infertile [1]. Cromozomul Y suplimentar la
bérbatii 47,XYY poate fi generat prin nondisjunctia pa-
terna in timpul meiozei II dupéd o meiozé I normald sau

poate fi o eroare mitotica post zigoticd produsa in timpul
dezvoltirii embrionare timpurii.

Majoritatea barbatilor cu cariotip 47,XYY au fenotip
normal fard manifestari clinice specifice. Din cauza fe-
notipului heterogen si a lipsei potentiale a simptomelor,
diagnosticul poate fi dificil, mai ales dacd fertilitatea nu
este compromisd. Datorita acestui fapt diagnosticul unui
cariotip XYY este intarziat si doar 15% dintre pacienti
sunt diagnosticati cu sindromul XYY.

Céteva studii au raportat cé fenotipul copilului cu sindro-
mul XYY include statura inalta, probleme de comporta-
ment si psihiatrice, cum ar fi hiperactivitate cu deficit de
atentie si de invatare, intirziere a vorbirii si a dezvoltarii
limbajului [2,3].

Conform surselor bibliografice au fost raportate mai
multe studii clinice privind starea fertilitatii la barbatii
47,XYY, in care au fost prezentate atit asocieri cu infer-
tilitatea primard cit si cu cea secundara. Desi au fost de-
scrise numeroase cazuri asociate cu infertilitate, cei mai
multi barbati 47, XYY, sunt fertili. Spermatogeneza la bar-
batii 47,XYY, in majoritatea cazurilor este normala dar
deasemena sunt raportate cazuri cu un numdr variabil de
spermatozoizi cum ar fi oligoasthenoteratozoospermia
severd sau chiar azoospermia [4].

Scopul: Confirmarea importantei evaluarii clinico-cito-
genetice la barbatii cu spermograma sever afectata, pen-
tru diagnosticul etiologic al infertilitatii masculine.

Material si metode. Subiectul si caracteristicile clinice:
Un bérbat de 36 de ani, casétorit, cu o istorie de 10 ani
de infertilitate, a fost indreptat la consultatie genetica.
Rezultatele examenului materialului seminal repetat a in-
dicatt oligoastenoteratozoospermie. Spermograma a fost
efectuatd si interpretatd dupa criteriile Organizatiei Mon-
diale a Sanatétii (OMS) din 2010. Markerii endocrini ai
pacientului au aratat o scidere a hormonului foliculos-
timulant (FSH) de 4,2 mlU / ml (interval normal de 2,0-
10,0 mlU / ml), concentratia de Testosteron in ser fiind
in limite normale de 2.7 ng / ml (interval normal de 2,0-
6,9 ng / ml), la fel si cea a Hormonului luteinizant (LH)
de 6.6 mlU / ml (intervalul normal este de 2,0-12,0 mlU
/ ml), Prolactina 11.0 ng / ml (intervalul normal este de
1.8-17.0 ng/ ml) si Hormonul de Stimulare Tiroidiana
(TSH) 3.1 mlU / ml (intervalul normal este de 0.3-4.0
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mlIU/ml). Examenul fizic a relevat: barbat cu o inéltime
de 185 cm si greutatea de 115 kg, fenotipul fiind mascu-
lin normal. Organele genitale caracteristice sexului mas-
culin, testiculele coborate in scrot, dimensiunile fiind in
limitele normale.

Examenul citogenetic: Au fost analizate limfocitele din
sangele periferic pentru examenul citogenetic conform
nomenclaturii din 2016 - International System for Hu-
man Cytogenetic Nomenclature. Limfocitele din singele
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periferic au fost cultivate pe medii speciale, dupi o peri-
oada de incubare de 72 de ore, s-a addugat colchicina, a
urmat tratament hipotonic si fixare. Cromozomii au fost
obtinuti in metafazd, dupi care colorati prin tehnica cla-
sicd de marcaj G (Giemsa). Numarul de metafaze analiza-
te a fost 30, dintre care 15 cariotipate, nivelul de rezolutie
al benzilor fiind 550-575.

Examenul molecular genetic al markerilor comozomului
Y si SRY (Sex determining region Y):
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Figura 1. Cariotipul 46,XYY la pacientul cu varsta de 36 de ani (sageata indicad cromozomul Y in plus)

Tabelul 1. Examenul molecular genetic al markerilor comozomului Y si SRY

STS Re(igris?ea Locus Secventa primer Rezultat
O OO N v
S O R :
dw Az DU | GOCACTACCTGGAGGCTTC '
Y86 azka |PP® F- GTGACACACAGACTATGCTTC .

148 R- ACACACAGAGGGACAACCCT
sz | R CTGCAGGCAGTAATAAGGGA '
S L Y R ACCACTOCCAAAACTTTCA '
Rl A L R CAACCOTATCTACCAAAGEAGC '
5 [AzRe |paz R CICGTCATGTGGAGCCAC '
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ADN-ul genomic a fost extras din limfocitele din sangele
periferic al pacientului pentru a fi analizat prin metoda
multiplex a reactiei de polimerizare in lant (PCR). S-au
folosit situsuri marcate cu secventd (STS) care sunt mar-
keri specifici pentru cromozomul Y pentru genele ce con-
troleazd spermatogeneza din locusul azoospermia factor
(AZF): SY 81, SY 84 pentru AZFa; SY 127, SY 134 pen-
tru AZFb; SY 254 si SY 255 pentru AZFc. A fost utilizat
pentru controlul intern un primer pentru amplificarea
genei SRY, de asemenea un primer special pentru amp-
lificarea unui fragment unic atat in cromozomul Y, cat si
in cromozomul X ai genei ZFY/ZFX. Produsele PCR s-au
electroforezat pe gel de agaroza 2,5%, s-au cercetat in pro-
iectorul ultraviolet si s-au fotografiat.

Rezultate. In urma examenului citogenetic, pacientul in
varsta de 36 de ani cu fenotip masculin a prezentat un
cariotip 46,XYY, fard dovezi de mozaicism, anomalii cro-
mozomiale structurale sau numerice (Figura 1).

Analiza moleculara (Tabelul 1) a markerilor specifici ai
cromozomului Y- SY 81, SY 84 din regiunea AZFa; SY
127, SY 134 din regiunea AZFb; SY 254 si SY 255 din re-
giunea AZFc, a evidentiat prezenta lor in ADN-ul pacien-
tului, de asemenea prezenta ZFX si SRY.

Discutii: In cazul prezentat, fenotipul masculin, oligoas-
tenoteratozoospermia, infertilitatea in cuplu de 10 ani
si testele hormonale ne conduc la diagnosticarea infer-
tilitatii masculine primare. In urma examenului mole-
cular-genetic pentru depistraea markerilor specifici ai
cromozomului Y nu s-au depistat modificari. Confir-
marea cauzei infertilitatii la barbatul de 36 de ani a fost
posibild in urma examenului citogentic, care a evidentiat
un cariotip 47,XYY. Desi cariotipul 47,XYY este relativ
frecvent, observat la 1 din 1000 de nasteri vii de sex mas-
culin, tabloul clinic al acestui sindrom nu este pe deplin
stabilit pand in prezent. In plus, nu existd manifestiri cli-
nice specifice la majoritatea béietilor cu cariotip 47,XYY.
Acest fenomen se observa si in cazul descris de noi, care
nu a prezentat semne clinice sugestive pentru a suspecta
o anomalie cromozomiala. Motivul pentru care s-a in-
dicat investigarea cariotipului a fost spermograma sever
afectata si respectiv infertilitatea. In timp ce barbatii care
nu prezintd semne clinice sugestive, modificari severe ale
spermogramei si nu este compromisa fertilitatea, in apro-
ximativ 85% cazuri raimén nediagnosticati [5,6]. Datorita
acestui fapt multi pacienti, ca si in cazul nostru, sunt dia-
gnosticati postpubertar datorita infertilitatii.

Dupa cum am mentionat, pacientul prezinta, la fel ca si
majoritatea pacientilor, staturd inaltd ce se poate datora
expresiei a trei copii ale genei SHOX, care este situatd pe
bratele distale in regiunea pseudoautozomald a cromozo-
milor-Xp si Yp [7].

Conform datelor bibliografice, majoritatea celor cu cari-
otipul 47,XYY prezintd spermatogenezd normald, totusi,
unii barbatii pot avea diferite grade de afectare a sper-
matogenezei, de la normal pana la azoospermie [7,8,9].
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In cazul nostru pacientul a prezentat oligoastenozoosper-
mie, simptom ce se explica prin modul anormal de impe-
rechere cauzat de prezenta cromozomulul Y suplimentar,
in timpul spermatogenezei. In ciuda acestei anomalii cro-
mozomiale, multi barbati cu cariotip 47,XYY sunt fertili.
Cercetatorii explicd acest fenomen, prin fatul cd cromozo-
mul Y suplimentar se pierde inainte de meiozé conservand
astfel fertilitatea la acesti pacienti, permitand, realizarea si
producerea in mare parte a spermatozoizilor cu cariotip
normal [9]. Unii autori sustin ideea ci, desi cromozomul
Y suplimentar este eliminat in mare parte in primele etape
ale spermatogenezei, celulele germinale XYY pot comple-
ta meioza si pot produce atat spermatozoizi normali cét si
aneuploizi, cu risc crescut atit pentru anomalii ale cromo-
zomilor sexuali cat si autozomali, la pacientii 47,XYY. Prin
urmare, la acesti pacienti ar putea fi argumentata necesita-
tea diagnosticului genetic preimplantator (PGD) [10].

Concluzie: Sindromul 47,XYY este o patologie rard. Con-
firmarea infertilitatii la barbatul de 36 de ani a fost posi-
bila in urma examenului citogenetic, care a evidentiat un
cariotip 46,XYY. Testarea geneticé este indicata barbatilor
cu spermograma afectata pentru identificarea infertilitatii.
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REZUMAT
HIPERGLICINEMIA NONCETOTICA - RAPORTARE DE CAZ CLINIC

Introducere: Hiperglicinemia noncetotici (HNC) sau “encefalopatia glicinica” este o eroare inndscutd a metabo-
lismului glicinei, cauzatd de un defect in sistemul de clivare a glicinei (SCG), conducind spre acumularea acestui
aminoacid in lichidele si tesuturile organismului. SCG este un complex mitocondrial multienzimatic ce constd din
patru subunitati proteice: proteina P, proteina H, proteina T si proteina L, codificate de patru gene diferite. Incidenta
la nastere a HNK la nivel mondial a fost estimati la 1:76,000.

Caz clinic: Raportim o pacientd (2 luni) care se prezenta cu encefalopatie progresivd, convulsii intractabile si pro-
gresie rapidd spre comd. Rezultatele analizei petelor uscate de sdnge prin cromatografie lichidd cuplata cu tandem
mass spectroscopie au fost sugestive pentru hiperglicinemie. Drept urmare, au fost apreciati aminoacizii in fluidele
biologice umane (lichid cefalorahidian (LCR), plasma, urind) prin cromatografie de schimb ionic, identificindu-se
niveluri ridicate ale glicinei in fluidele analizate. Raportul concentratiei glicinei in LCR si plasma, criteriu biochimic
pentru HNK a fost 0,147 (normal <0,02), valoare caracteristicd pentru forma neonatald. Monitorizarea biochimica a
evidentiat o descrestere semnificativa a glicinei in plasma si LCR dupa folosirea unei diete hipoglicinice. Suplimen-
tarea terapiei cu benzoat de sodiu a demonstrat o descrestere continud a nivelului glicinei in plasmd, dar o crestere
in LCR si respectiv a raportului concentratiei glicinei in LCR si plasma, indicind o evolutie slaba si un prognostic
negativ. Totodata, rezultatele obtinute denota eficienta benzoatului de sodiu prin identificarea cantitatilor ridicate de
acid hipuric in urina.

Concluzii: Pentru confirmarea diagnosticului sunt necesare investigatii enzimatice si genetice ale sistemului de clivare
a glicinei. Un diagnostic timpuriu permite nu doar o abordare terapeutica individuald, dar si consilierea geneticd adec-
vatd cu posibilitatea diagnosticului prenatal. Prognosticul este mai informativ cand este evaluat in functie de nivelul
glicinei in LCR si de raportul concentratiei glicinei in LCR si in plasma. Copiii care supravietuiesc au deseori intarzieri
de dezvoltare si convulsii refractare.

Cuvinte-cheie: Hiperglicinemie noncetotica, glicing, sistem de clivare a glicinei, encefalopatie, convulsii, coma.
PE3IOME
HEKETOTUYECKAS TUITEPTJIMIIVHEMUS - KTMHUYECKUN CITYYA

Beegenne: Hekerornueckas runeprmmuyaemns (NKH) mmn «rmnnyHoBast sHuedanonaTs» sBsieTcst BpOXXIeHHbIM
HapylIeHneM oOMeHa ITIMIMHA, BEI3BaHHbIN fedeKTOM B cucteMe paciiernieHus raniyHa (glycine cleavage system -
GCS), KOTOPBIT MeTAOOMM3MPYET AMUHOKUCTIOTY IJIMLIMH, YTO IPUBOAKT K €r0 HAKOIUIEHUIO B TKAHAX Y XXUAKOCTSIX
opranusma. GCS npepcraisieT co60Jt MUTOXOHPUAIbHBIIN My/TbTU(EPMEHTHDII KOMIUIEKC, COCTOSIIIVIT U3 YeThIpeX
6enKoBbIX cyObemuuuiy: P-6emok, H-6emok, T-6emok u L-6e10K, KOFMPYeMBblil Y€ThIPbMSA PasIMYHbBIMU TeHaAMIL.
Bcrpewaemocts 3a60/1eBaeMoCT BO BceM Mupe Obu1a oljeHeHa B 1:76.000.
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Kmuandeckuit cmyyvait: IlpencraBmsercs mamyeHT (2 Mec.) ¢ 9HIedanomaryel, CyfoporaMu 1 OBICTPBIM
IIpOrPecCUpPOBaHMeM [0 KOMbI. Pe3ynbTaThl MccilefjoBaHMA CYyXUX ILATHEH KPOBM METOIOM TaHJEMHON Macc-
CIIEKTPOMETPMM [Jalu OCHOBaHME MPefHONOXKUTb TIuneprmnuyuHemnio. CrefoBaTenbHo, ObUI  IpPOBefieH
AMMHOKIC/IOTHBIV aHaIu3 B OMONIOIMYECKMX >KUIKOCTAX (cnmHHOMO3roBas >Xugkoctb (CMJK), mmasma, moua) ¢
IIOMOIIBI0 MOHOOOMEHHOII XpoMaTorpaduy, KOTopasi BbIABIIA IOBBIIIEHHDII YPOBEHb IMMIMHA B IIa3Me, MOYe
n CMIK. IloBsienHoe cootHolrenne rvuuia B CMXK k mrasme - 0,147 (B Hopme <0,02) 65U10 OYEBUAHBIM U
XapakTepHbIM i1 HeoHataabHOM (opmbl NKH. MOHUTOPMHI aMMHOKMCIOTHOTO COCTaBa ITOKa3al CHIDKEHME
rmuyHa B wiasMe 1 CMOK mocrie fyeTsl ¢ HUSKUM cofiepykaHueM ImmnyHa. IToce fjomonHenns 6eHsoaTa HaTpus
K Tepanuy ObIIO OTMEYEHO MPOJIO/DKUTE/IbHOE CHYDKEHVE [IMIYHA B IUIa3Me, HO IIOBBILIEeHNE YPOBEHs IINIMHA B
CMIK u coornomennsa rmuiuHa B CMJK K nmasMe, 4To yKasbIBaeT Ha IIOXON MCXOf. B To ke BpeMs, BblABNIEHUE
OO/bIINX KOHIIEHTpAalMil TUIIIIYPOBOI KUCIOTHL B MO4Ye YKas3biBaeT Ha 9(QeKTUBHOCTb OeH3oaTa Ha CHIDKEHUe
IJIMIIVIHA B I/Ta3Me.

3akmovenne: [ToaTBepxaaoMMil 1uarHo3 Tpebdyer GepMEHTATMBHOTO M I'€HETUYECKOTO MCCIIeSOBAHUA CUCTEMBI
paciuerieHyst IMiyHa. PaHHWIT {arHO3 I03BOJIAET He TOJIbKO OAO0P TepareBTUYeCKOTO BeAeH s, HO U IIPOBECTI

Haj1eXaljee reHeTNIeCKOE KOHCYIbTPOBaHME C BO3MOJXHOCTbIO HpeHaTaanoi{ OUNArHOCTUKN.

KnroueBble cmoBa: HeKeTOTHYECKAS TUNEPTANINHEMNA, ITINOVH, (bepMeHT paciieriennA ramunHa, 3Hue(banonaT1/m,

cypoporu, KoMa.

Introduction

Glycine (Gly) is one of the non-essential amino
acids, essential for a healthy digestive system, for the
development and quality of human skeletal muscles,
tissues, and structural integrity, as well as for the synthesis
of nucleic acids. Glycine also plays a role as an inhibitory
neurotransmitter in your central nervous system,
particularly in the spinal cord, in the brainstem, and
the retina. It is used for the biosynthesis of glutathione,
creatine and many non-protein compounds, such as
porphyrins and purines [1].

Levels of glycine are primarily regulated by enzymatic
degradation. The primary disorder of the glycine is a
deficiency of the main catabolic enzyme, the glycine
cleavage system (GCS). Glycine is part of many
biochemical pathways, but deficiency of the GCS removes
the main catabolic breakdown of glycine resulting in
increased levels of glycine. The disorder is known as
nonketotic hyperglycinemia (NKH, OMIM: 605899),
or glycine encephalopathy, inherited as an autosomal
recessive trait. All forms of the disorder are characterized
by cerebral dysfunction [2]. The GCS breaks glycine
down into carbon dioxide and ammonia, and a methyl
group is transferred to tetrahydrofolate creating
methylene-tetrahydrofolate. The GCS is a mitochondrial
enzyme complex consists of the products of four genes -
three proteins and one carrier protein [3]: (1) a pyridoxal
phosphate-containing protein or glycine decarboxylase
(P protein); (2) aminomethyltransferase (T protein); (3)
dihydrolipoamide dehydrogenase (L protein); and (4)
the hydrogen carrier protein or a lipoic acid-containing
protein (H protein). More than 80% of NKH patients
have a defect in P-protein, up to 15% have a T-protein
defect [4] [5], and H-protein defficiency is rare [6].

In NKH, the enzyme responsible is usually expressed

only in the brain and liver, and the diagnosis is made
based on the accumulation of glycine in the cerebrospinal
fluid. Most patients present in the early days of life with
life-threatening illness [7]. The accumulation of glycine
in the brain and neuronal tissue is responsible for many
of the clinical signs and symptoms of NKH. Glycine is
both an excitatory and inhibitory neurotransmitter and
has an excitatory effect when binding to the N-methyl-D-
aspartate (NMDA) receptor. The excitatory actions cause
seizures, while the inhibitory actions cause hypotonia
and lethargy. Classical NKH occurs most frequently in
the neonatal period (less than one week of age) and less
often in the infantile stage (over one week of age) [8].

The incidence of NKH is underestimated, as many
patients die undiagnosed. Using publicly available
population genotypes, the birth frequency of NKH
worldwide was estimated at 1:60,000-76,000 [9] [10].

Biomarkers for diagnosis: The diagnosis of NKH relies
on amino acid analysis, which should reveal an elevation
of glycine in plasma, urine, and CSF. However, due to
diurnal variation and differences in disease severity,
plasma glycine may not be significantly elevated in all
cases. With the exception of some mild late-onset cases
of NKH, glycine is always elevated in CSF. Therefore, an
elevated glycine CSF:plasma ratio, usually greater than
0.08 in classical NKH, and greater than 0.04 in atypical
NKH can be used for diagnosis [22, 23]. However,
there have been rare cases of atypical NKH without this
elevation [6]. Usually urine organic acid and plasma
acylcarnitine profiles are normal [11] [12] [22].

Case report
We report on a patient (girl, 2 mo old) who was born
at term, per vias naturalis, with a normal birth weight
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(3800 g) and Apgar scores 7/8 points. This is the second
child in a non-consanguineous couple, without suggestive
family history. The first child is a healthy 11 years old
girl. Within the first 24 hours after birth, the patient
became apathetic, drowsy and she was transferred in the
intensive care unit connected to artificial ventilation for
three weeks. From the third day of life, the child started to
develop intractable seizures. Consequently, she entered
into a coma for a month. During first month of life she
was hospitalized in an unspecialized in inborn errors of
metabolism medical unit. The EEG showed excessive
discontinuity of cerebral activity in the form of burst-
suppression pattern and separated in the frontal region
with an emphasis on the left isolated acute hypervoluted
sharp waves of epileptiform character. CT scan showed
cerebral mixed hydrocephalus. She was identified with
positive CMV and she received antiviral treatment.

At 2 months of life, she has been transferred to third level
hospital where has been seen by a specialist in inborn
errors of metabolism and dry blood spots have been
collected to perform liquid chromatography-tandem
mass spectrometry (LC-MS/MS). At that time the patient
was obnubilated. The ammonia levels were in normal
ranges (34-68 uM/L), but the patient felt into a profound
comatose state. Blood spot sample analyzed using LC-
MS/MS in CytoGenomic Medical Laboratory revealed
elevated glycine values of 1085.9 uM/L (normal: <650.0
tM/L) and normal levels for other analyzed parameters.
Amino acids analysis in biological fluids (CFS, plasma,
urine) has been performed by ion-exchange liquid
chromatography (IELC) at the Institute of Physiology
and Sanocreatology, Chisinau, Moldova. Glycine levels
were high in all analyzed fluids, exceeding 5 fold above
the normal ranges in plasma (normal: 125-450 uM/L), 10
fold - in CSF (normal: <20 uM/L) and 2 fold above the
normal ranges in urine. The biochemical hallmark of NKH
- elevated glycine CSF:plasma ratio of 0.147 (normal<0.02)
[21] was evident. These results are consistent with the
neonatal form of NKH. The NMR spectroscopy of urine
performed at “Petru Poni” Institute of Macromolecular
Chemistry, Iasi, Romania, confirmed the high levels of
glycine and revealed normal levels of other organic acids.
Consequently, the treatment has been individualized
according to the biochemical diagnosis. So, a low glycine
diet has been initiated with a special formula and after a
month the amino acids have been quantified in plasma,
CSF and urine. The glycine levels decreased significantly
in plasma and CSF (by 2.5 fold), but the glycine
CSE:plasma ratio remained elevated (0.197), which was
appreciated as a poor outcome and was in accordance
with clinical evolution. At the same time, the glycine
level was appreciated in dry blood spots by LC-MS/MS,
being in the normal ranges (461.56 pM/L). The result of
NMR spectroscopy showed a decrease of glycine in urine.
Being on the diet the clinical manifestations improved,
the patient became conscious, but the seizures continued.
After a month of low glycine diet, the sodium benzoate

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

200 mg/kg/day administration has been supplemented
for a month with a biochemical retesting. As a result,
glycine levels have been decreased in plasma, but it was
observed an increasing of the glycine levels in CSF and
urine, withal the CSF:plasma glycine ratio (1.77) has
been increased as well. The result of NMR spectroscopy
showed high amounts of glycine and hippuric acid in the
urine. The hippuric acid was identified in urine after the
sodium benzoate supplementation. As a consequence
of this therapeutic approach, the respiration became
spontaneous, the clinical manifestations of the child
improved a little in dynamics, in general remain as a
severe form of NKH and the seizures are continuous.

Discussion

Nonketotic hyperglycinemia (NKH), also known as
glycine encephalopathy, is an autosomal recessive inborn
error of glycine metabolism due to a deficiency of the
glycine cleavage system (GCS) [4]. Glycine acts both as
an excitatory and an inhibitory neurotransmitter. Large
amounts of glycine accumulating in the brain have an
excitatory effect at the NMDA receptor channel complex
located in the hippocampus, cerebral cortex, olfactory
bulb, and cerebellum. Overstimulation of these receptors
may cause intractable seizures and brain damage [4]. For
the diagnosis of NKH, glycine concentration should be
analyzed simultaneously in plasma and CSF samples,
allowing determination of CSF:plasma glycine ratio. A
NKH diagnosis can also be made based on molecular and
enzymatic studies. For molecular studies, all three genes
GLDC, AMT, and GCSH, coding for the P-, T-, and
H-proteins respectively, should be analyzed, either by
sequencing or by targeted mutational analysis [13][11].
Mutations in GLDC account for 75%-80% of patients,
while mutations in AMT account for 15%-20%, and
mutations in GCSH explain less than 1% of NKH [14]. It
is important to take into account the substantial genetic
heterogeneity of NKH. Genetic mutations have a strong
impact on outcome in NKH [15], and large intragenic
genetic heterogeneity complicates evaluating the impact
of treatment intervention in NKH [16]. Patients with
2 mutations without any residual activity always have
severe NKH, make no developmental progress, and
have a severe seizure disorder, regardless of treatment
even when initiated from birth [17]. The ultimate
confirmation of an NKH diagnosis can be made by
measuring GCS activity in liver tissue obtained by either
biopsy or autopsy [14]. In cases of suspected NKH during
pregnancy, enzyme analysis or molecular testing may be
conducted on a tissue for chorionic villus sampling [18].
Early diagnosis might be important for genetic counseling
and for atypical later forms, where early intervention
could be beneficial or with the possibility of prenatal
diagnosis.

Treatment for NKH is aimed: (1) to decrease the tissue
glycine levels, (2) to treat seizures, and (3) to ameliorate
excitotoxicity at the NMDA receptor. No treatment
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prevents or repairs neurological damage [4] [11].
The available interventions have attained these aims
with reasonable success for the first, with moderate
success for the second, and with limited success for the
third [19]. The sodium benzoate treatment is used to
decrease the accumulation of glycine with or without
a glycine restricted diet. Oral sodium benzoate was
not very effective since glycine is not metabolized in
the brain and conjugation with it can take place only
in liver mitochondria, so it helps to decrease plasma
glycine levels but has no effect on glycine levels in CSF
[20].

Prognosis of Nonketotic Hyperglycinemia: A majority
of patients die in the neonatal period, presumably many
without a diagnosis. In the first days of life, there is a
rapid progression to deep coma and respiratory arrest. In
those who survive the early crisis, there is little evidence
of psychomotor development. Intractable seizures are as
arule. Neonates are hypotonic or flaccid. Eventually, they
become spastic, hyperreflexic, and often opisthotonic.
Most are microcephalic [8].

Conclusion

The diagnosis of NKH was made based on clinical
manifestations of child with neonatal progressive
encephalopathy, deep coma and intractable seizures
and complex metabolic work-up. The neonatal
screening from DBS using LC-MS/MS was only
indicative to follow the complex metabolic work-up
through the amino acids evaluation in body fluids
as plasma, CSF and urine. The glycine CSF:plasma
ratio was the most important value for diagnosis,
monitoring and prognosis of disease. The low glycine
diet was appreciated as the most effective therapy to
decrease plasma and CSF glycine levels, while the
sodium benzoate supplementation helped to decrease
plasma, but not CSF glycine level. In the presented
case, the glycine CSF:plasma ratio remained increased
determining severe form and poor evolution.
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PE3IOME

CUHOPOMAJJIBHOE OVICIUIIUIEMMUS - KITMHUYECKUN CTTYYA CEMbU
C CMHOPOMOM AJIBCTPEMA.

CunppoM Anbctpéma. (ALMS) sIB/IsIeTCS ayTOCOMHO-PelleCCUBHBIM 3a00/IeBaHyeM, BBI3BAHHBIM MyTallUsAMMU B TeHe
ALMS]. Ilpencrapnsietcst cnyd4ail ceMby (ManbuuK - 9 Mec. 1 ileBouka 17 - 7ieT), B KOTOPOIi IIepBOHAYA/IBHO JUATHO-
CTMpOBaH HUCTArM, porodobus u gucrpodus cerdyarkn. Pusndeckoe ob6crIenoBaHMe M aHAIN3 UCTOPUM 6ONIE3HN
IIpefIonaraay CMHApoM ANbCcTpéMa. AHaMN3 CeKBEHMPOBaHIA 3r30Ma BbLABI/IA B reHe ALMSI fBe reTeposuroTHele
myraunu: (¢.8164C> T (p.Arg2722 *) B sx3oHe 10 u ¢.8656 C>Tp.(Arg2886) chr2) rena ALMSI, 4T0o IOATBEPANIIO AM-
arHo3. [TanyeHTs! ¢ CMHAPOMOM ATBCTPEMA JOCTUTAIOT B3POCIIOrO BO3pacTa CO 3HAYUTENbHBIM OpeMeHeM 3abomeBa-
HYISI, KOTOPOE TIOCTOSIHHO CHIDKAET KauyeCTBO MX XU3HU. JucTpodust ceTyaTKu, OXKMpeHne, MHCYIMHOPE3UTEeHTHOCTD
caxapHblil iabeT 2 THIIA, [JBYCTOPOHHSISI HEMIPOCEHCOPHAst TYTOYXOCTb M HUSKUII POCT — BOT JIMIIb HEKOTOPBIE U3
MHOTUX IP06JieM, BOSHUKAIOIIMX TIPY BeeHNM 3TUX ITalVIeHTOB. [JUCINIINIeMIIO TIPY TIATeTbHOM HaOJIIOfleHNH 1
paHHeM BbIABIIEHMEM MOXKHO JIEYNTD, CTIeAYys U3MeHeHMeM obpasa >KusHM, a PapMaKoIOrndecKye BMeaTebCTBa
Heo6XxoauMbl 1 9 (PeKTUBHOTO edeHNs C Le/bl0 NMPefOTBPAIleHNs CepAeYHO-COCYAUCTBIX 3abomeBanmit. Jyc-
NUOUEeMUS SBJISIETCS KaK MPaBUIO Pe3y/lbTaToM HecOa/laHCHPOBAHHOI [AMETHI, HO B JaHHOM Cily4ae, HapylleHue
IIPefiCTaB/IEHO KaK CYMIITOM IIPOSIB/IEHNMs TeHETUYECKOTO paccTpoiicTBa (Alstrom syndrome).

KiroueBble- cmoBa: cuaipoM AnbeTpéma; AJIMC; oxupeHne; MHCYTNHOPE3UCTeHTHOCTD; fuabeT

REZUMAT

DISLIPIDEMIA SINDROMALA - RAPORTARE DE CAZ CLINIC
A UNEI FAMILII CU SINDROM ALSTROM

Sindromul Alstrom (ALMS) este o patologie recesivd autozomald cauzatd de mutatii ale genei ALMS1. Raportim
cazul unei familii cu 2 copii (baiat 9 luni si o fetitd de 17 ani), diagnosticati initial cu nistagmus, fotofobie si
distrofia retinei. Datele anamnestice, obiective si clinice au determinat suspectia sindromului Alstrom.
Analiza prin secventiere a intregului exon a relevat 2 variante heterozigote ale genei ALMSI: (c.5926delGp
Glu19765erfs.8¢chr2.73679577 si ¢.8656 C>Tp. (Arg2886) chr2.737177739). ceea ce a confirmat diagnosticul.
Pacientii cu sindromul Alstrom ating varsta adultd cu o povara semnificativa a bolii care le reduce continuu
calitatea vietii. Distrofia retinei, obezitatea, diabetul zaharat de tip 2, insulinorezistenta, surditatea neuro-senzoriald
bilaterald si hipostatura sunt doar citeva dintre numeroasele provociri ale managementului acestor pacienti.
Aceste tulburari pot fi controlate prin detectarea lor precoce si monitorizarea adecvatd. Dislipidemia usoara pana
la moderaté poate fi gestionatd prin respectarea modificérilor stilului de viatd, iar interventiile farmacologice sunt
esentiale pentru un tratament eficient in vederea prevenirii bolilor cardiovasculare. Dislipidemia este generatd
de o alimentatie dezechilibrata, dar in cazul prezentat, aceasta a servit ca unicul semn biochimic din cadrul unui
sindrom genetic (Alstrom syndrome).

Cuvinte-cheie: Sindrom Alstrom: ALMS; obezitate, insulinorezistentd; diabet
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Introduction

Alstrom syndrome is a rare genetic autosomal recessive
disease characterized by multi-systemic involvement,
produced by a mutation in the ALMSI gene, located on
chromosome 2p13 [3]. It has a prevalence of < 1/100 000.
Alstrom syndrome (AS) was first described in 1959 by
Alstrometal.[1,2]. The ALMSI gene contains instructions
for creating (encoding) a specific protein known as
ALMSI. The role and function of this protein in the
body is involved in ciliary function, cell cycle control and
intracellular transport. The ALMS]1 protein is expressed
in all organ tissues of the body (ubiquitously expressed).
Regarding the fact that symptoms of Alstrom syndrome
vary greatly among family members, researchers suspect
that additional genetic or environmental factors may play
a role in the development and progression of Alstrom
syndrome. This gene encodes a protein whose mutation
leads to progressive fibrosis of various organs characterized
by cone-rod dystrophy, hearing loss, childhood truncal
obesity, insulin resistance and hyperinsulinemia, type 2
diabetes, hypertriglyceridemia, short stature in adulthood,
cardiomyopathy, and progressive pulmonary, hepatic,
and renal dysfunction. Symptoms first appear during
childhood and the progressive development of multiorgan
pathology reduces life expectancy. [2,4].

Prior to the discovery of ALMS1 mutations, the diagnosis
was made solely based on phenotype. However, the high
degree of variability, even within families, creates difficulties
for a universal definition. [5]. Ocular involvement is a
cardinal sign of AS [5], that leads to progressive visual
dysfunction and blindness, usually during the second
decade of life. In addition, around 80% will develop
neurosensorial hearing loss that will progress throughout
life [1,5,6] . Birth weight is normal in infants with Alstrém
syndrome, but excessive eating beyond the normal need to
satisfy hunger (hyperphagia) and rapid weight gain may
occur during the first year of life. Some affected children
develop childhood truncal obesity, a condition in which fat
is disproportionately distributed on the abdomen and chest
rather than the arms and legs. As affected individual’s age
rises, some may see their body weight fall, often regaining
normal or slightly above-average weight for their size.
Childhood obesity is a common and early manifestation
that is usually accompanied by a characteristic phenotypic
expression. The affected individuals often develop type 2
diabetes with insulin resistance and hyperinsulinemia,
as well as hypertriglyceridemia. Affected individuals
may also have elevated levels of certain fats (lipids) in
the blood (hyperlipidemia). Hyperlipidemia is usually
characterized by elevated triglycerides in the blood
(hypertryglyceridemia), which can cause inflammation of
the pancreas (pancreatitis). Pancreatitis can be associated
with abdominal pain, chills, jaundice, weakness, sweating,
vomiting, and weight loss. The prognosis is variable and
will depend on the progression of the involvement of the
different organs and systems. Life expectancy is usually
less than 50 years. [5]. Although there is no specific
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treatment, and measures should be targeted to treat
damage to each of the different systems, early diagnosis,
a multidisciplinary approach and appropriate prevention
strategies will slow progression and thereby improve
patient survival.

Case report. We are reporting on a case of a non-
consanguineous healthy couple that required the
first medico-genetic consultation in relation to their
3 children. They observed that their youngest child
started to develop the same symptoms from the age
of 5 months similar to those as their oldest girl, that
gradually developed a severe mental retardation after
2 years old, uninvestigated before. Their oldest girl
from the first pregnancy of mother was born at term
without any peculiarities in pregnancy or at birth. Her
neuropsychic and motor development during the first
two years was practically certified in acceptable limits,
with some particularities of excessive weight gain
(more than 1 kg/month), somewhat short of energy,
speech development deficiency (until 2 years old she
tried to repeat only some syllables), overall suggestive
of Prader-Willi Syndrome, but not investigated later. At
the age of 6 months, during routine neurological follow-
up nystagmus and photophobia have been attested, for
which no specific investigations were conducted. After
the age of 2 years old, a progressive neuropsychomotor
delay was observed with the occurrence of stereotypical
movements, signs of atypical autism, gradual loss of
vision (at the age of 14-15) and cognitive acquisition,
including verbal activity. There were suspected some
pathological conditions during her pediatric control, but
no specific investigations to confirm the diagnosis were
recommended at that time. From the age of 13 years old
there were seizures attested, partially responsive to anti-
epileptic treatment. Presently, the older girl is 17 years
old, with severe neuropsychomotor delay, complete loss
of vision, she can hear, move with support, often in a
flexed position, has some elementary autonomy (can
go to the bathroom alone, led by someone because she
cannot see), eats unaided, does not talk, sometimes
experiences seizures. No metabolic and/or genetic
investigations were performed before to elucidate the
diagnosis. From the secondary pregnancy, the couple has
a healthy girl of 9 years old. From the third pregnancy,
the family has a boy born at term by caesarean section
with normal body weight (2890g). During pregnancy;,
mother mentioned anxiety, a non-invasive prenatal
(extended) test has been performed without any major
suspicion, including Prader-Willi Syndrome, for which
the first girl was suspected in her first year of life. In the
first months of life, parents had no concerns regarding
developmental milestones of child. In contrast, from the
age of 5 months old, a horizontal left nystagmus occurred
and after ophthalmologic examination partial optic
atrophy was determined. Then, at the 9 months of age,
the child developed pronounced distressing photophobia
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and photosensitivity when outside in daylight. All other
developmental categories were appreciated within
normal limits. He has been reviewed by pediatricians,
neurologists and geneticists. Due to the similarity
between the boy's clinical manifestations (horizontal
nystagmus, photophobia) and the onset manifestations
of the affected girl (table 1) there was a genetic disorder
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not raise the suspicion of a dysfunction in an extended
panel.

Organic acids in the urine were also negative. At the same
time the karyotype was recommended to be analyzed,
which revealed normal result (46, XY). Considering the
insignificant results of the biochemical and metabolic
investigations for the establishment of a final diagnosis,

Table 1. Clinical manifestations in affected children.

Clinical presentation Patient I Patient IT
Sex Boy Girl
Age 9 months old 17 years old
Birth weight (g) 2890 3150
Diminished visual acuity - + (observed at 2 years old)
Photophobia + +
Nystagmus + (from 5 months old) +
Reduced ERG + +
Sensorineural hearing loss - Conductive hypoacusis (5 years)
Obesity + (2 years) + (4 years)
Insulin resistance - +(14 years old)
Diabetes - +(15 years old)

Endocrine involvement
(2 years)

Subclinical hypothyroidism

Subclinical hypothyroidism
(4 years)

Hpertriglyceridemia + (2 years old)

+ (3 years old)

Renal involvement -

Episodes of pyelonephritis

Orthopedic involvement -

Scoliosis (5 years)

Liver involvement -

Elevated transaminase levels
(5 years)

suspected and probably an inborn error of metabolism.
There were considered many disorders as Neuronal
Ceroid Lipofuscinosis or a multisystem affecting disease
as mitochondrial disease or even Congenital Disorder
of Glycosylation as well. Considering the difficulty of
investigation of the the girl, a decision was made to
begin the investigation of the boy through biochemical
and metabolic work-up analysis has been performed.
The biochemical analysis of blood revealed low Fe-
2,86 mmol/L(ref. val: 4,8-19,5 mmol/L), high level
of Cholesterol-8,05 mmol/L(ref. val.: 0-52 mmol/L),
LDL-Cholesterol-5,64 mmol/L(ref. val.: <2,59 mmol/L),
Triglycerides-2.06 mmol/L(ref. val.: <1,7 mmol/L, upper
limit-1,7-2,25 mmol/l) and LDH-586

U/L (ref. val.:207-414 mg/L). The metabolic investigation
showed slightly elevated value of Ammonia-79,8 pmol/L
(ref. val.:16-60 umol/L) and Lactic Acid-2,4 mmol/L(ref.
val.: 0-2,2 mmol/L) that were currently insignificant.
There were determined extremely minor deviations in
the plasma and urinary amino acid content that were
not suggestive of any primary disorders of amino acid
metabolism or their reabsorption. Testing for metabolic
diseases (aminoacidopathies, organic acidurias, fatty acid
oxidation defects) by LC-MS/MS from DBS method did

the sequencing of the whole exome (WES) of two affected

children (the youngest boy and the oldest girl) and the

parents has been recommended. The WES identified two

heterozygous variants in the ALMS]I gene (table 2).

Interpretation:

e 5926delGp (Glul9765erfs.8) which leads to a
frameshift effect, results in a premature stop codon, and
subsequent mRNA degradation (nonsense-mediated)
or truncation of the protein. Parallel analysis of parents
and the affected sister WES data revealed that the sister
and mother are heterozygous carriers of this variant.
The variant has already been described in the literature
as pathogenetic for mitogenic cardiomyopathy, which
might be considered as early presentation of the
Alstrom syndrome (PMID: 24595103). Considering
the available information the variant is classified as
pathogenic.

e C.8656 C>Tp.(Arg2886) which creates a premature
stop codon, and subsequent mRNA degradation
(nonsense-mediated decay) or truncation of the
protein. Parallel analysis of parents and the affected
sister WES data revealed that the sister and father
are heterozygous carriers of the detected variant. The
variant has already been described in the literature in
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Table 2. The results of WES of affected children and the parents.

OMIM-P MA
Gene (isoform) (Mode of Variant Index | Sister (Mother| Father Literature | Classification

. . gnomAD

inheritance)
c.5926delGp
(Glul19765erfs.8) | het. het. het. - 0 24595103 | Pathogenic
chr2.73679577

ALMSI(NM_015120.4) | 203800(AR)

8656  C>Tp.
(Arg2886)| het. | het. - het. het. 17594715 | Pathogenic
chr2.737177739

patients with Alstréom syndrome (PMID: 17594715,
24463507). It is found in 0.00041% of the overall
population (1 heterozygous, no homozygous).
Considering the available information, this variant is
also classified as pathogenic.

o Given the obtained results, the index and the affected
sister are compound heterozygous for two pathogenic
variants in the ALMSI gene. Considering the
supportive phenotype of the patient and his affected
sister and compound heterozygosity of two pathogenic
variants in the ALMSI gene, a genetic diagnosis of
Alstrom syndrome is confirmed for both of them.

Discussion

Alstrom Syndrome is an autosomal recessive, single gene
disorder (ALMS1-2p13) characterized by childhood
obesity associated with hyperinsulinemia, and type
2 diabetes mellitus, progressive cone-rod dystrophy
leading to blindness, sensorineural hearing loss and
function loss of multiple organs [1,6,7]. In our case, the
initial manifestations were visual problems - nystagmus,
photophobia and occasionally controlled dyslipidemia,
presented in the first year of life. As Marshall et al.
(2007) categorized the features of Alstrom syndrome,
our patient (the oldest girl) had similar findings like a
progressive neuropsychomotor delay with the occurrence
of stereotypical movements, signs of atypical autism,
gradual loss of vision (at the age of 14-15) and cognitive
acquisition, including verbal activity [1]. It was reported
in an investigation paper with 182 cases of Alstrom
Syndrome that 38% of patients had no cardiac failure (age
range, 2-33 years), although there is a risk for developing
dilated cardiomyopathy (DCM) in the future. Dilated
cardiomyopathy occurred in 62% of patients. They
notified that patients could be divided into two groups:
infant and adult onset. Infant onset patients consisted
43% of patients, most of them survived and had no cardiac
dysfunctions during three years. In contrary, between
the age of 5 and 36 years, 24 of these patients had DCM
recurrence and 10 had died. The second group consisted
18% of patients who had no cardiac failure in infancy but

developed DCM as adolescents or adults (age range, 7-32
years) [4]. According to our patient’s echocardiography,
there were no congenital or other cardiac problems
observed. Otherwise, with this information, we took
him to cardiac controls with a period of six months. We
know that DCM can develop in any time in the rest of
his life. Marshall et al. reported 35 patients of 182 had
gastroesophageal reflux. They also reported 92% of
patients had elevation of liver transaminase levels [8].
But our patient had normal rate of liver transaminase
levels and no gastro-esophageal reflux at this stage. The
hypertension prevalence in Alstrom Syndrome is 30%
[8], our patient was not hypertensive and kidney function
tests were normal. We planned controls of these tests
because of renal failure risk in the future.

Referring to the biochemistry results of suspected boy and
his phenotype, there were no specific symptoms that
could be considered suggestive for a genetic disease.
But regarding the fact that there is another similar case
in family history, dyslipidemia may be considered as
a symptom of a genetic syndrome. Dyslipidemia in
childhood usually appears due to genetic or secondary
causes as familial hypercholesterolemia or hereditary
hypertriglyceridemia, sometimes as a consequence of
a high fat diet. The biochemistry analyses of parents’
fat profile excluded familial dyslipidemia. To conclude,
the hyperlipidemia (high cholesterol and triglycerides)
attested in this child, may suggest a family disorder, but
being accompanied by visual problems and especially
related with nystagmus and photophobia, it must be taken
into consideration and suppose Alstrom Syndrome, with
very poor outcome.

Conclusion: Patients with Alstrom syndrome reach the
adult age with a significant burden of the disease that
continuously reduces their quality of life. The cone-
rod retinal dystrophy, obesity, insulin resistance type 2
diabetes mellitus, bilateral neurosensory deafness and
short stature are just few of the many challenges in the
management of these patients. These disorders can be
controlled with close observation and early detection.
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Most patients with mild to moderate dyslipidemia can 3. E Corbetti, R. Razzolini, V. Bettini, et al. Alstrom

be managed by adherence to lifestyle modifications
and pharmacologic interventions that are essential for
effective treatment in order to prevent cardiovascular

diseases. Dyslipidemia should be considered notonlyasa 4.

manifestation of unhealthy diet or obesity complication,
but this case demonstrated that should be taken into
consideration as a sign of a genetic disorder like Alstrom
syndrome.
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Summary

OVARIAN STROMAL TUMORS: ANALYSIS OF 23 CONSECUTIVE CASES
Mishina A., Harea P., Fuior-Bulhac L., Petrovici V.

Introduction: Stromal ovarian tumors (SOT) are rare formations and constitute from 1% to 4.7% of the structure of
ovarian neoplasms. The aim of the study was to investigate the results of surgical treatment of SOT.

Material and Methods: The data of 23 patients, operated in our unit were analyzed with the final histological result
of SOT.

Results: The mean age of the patients was 45.7+2.9 years (95% CI:39.77-51.62). SOT were more frequently unilat-
eral than bilateral — 91.3% vs. 8.7%. According to the data of the radiological methods of investigation the average
maximum dimensions were 7.9+0.6 cm (from 4.5 to 15.3), and the volume of the formations - 291.6+85.4 cm® (95%
CI:114.4-468.9). In 5(21.7%) cases, free fluid was visualized in the abdominal cavity and intraoperatively the presence
of ascitic fluid in an average volume of 221.3+24.1 ml (95% CI:144.8-297.7) was confirmed. The volume of surgery for
SOT included: subtotal hysterectomy + bilateral adnexectomy (n=8, 34.8%), subtotal hysterectomy + unilateral ad-
nexectomy (n=1, 4.3%), bilateral adnexectomy (n=2, 8.7%), adnexectomy (n=7, 30.5%), bilateral tumorectomy (n=1,
4.3%) and tumorectomy (n=4, 17.4%). At the histological examination (n=25), the following morphological variants
of SOT were established: thecoma - 12(48%), fibroma - 8(32%) and fibrothecoma - 5(20%). Follow-up was 66.1+7.7
months (95%CI: 50.03-81.97), all patients were asymptomatic without recurrence.

Conclusions: SOT is more common in perimenopausal and menopausal patients. More commonly it is diagnosed as
uterine fibroids or malignant ovarian tumors. Performing tumorectomies in the case of SOT is the appropriate meth-
od of treatment in patients of reproductive age.

Key words: ovary « fibroma « thecoma « surgery « pathology
PE3IOME

CTPOMAIJIbHBIE OITYXOJ/IN ANYHIUKA: AIriA)II/IS 23 IIOCIIEOOBATENBHDBIX CTITYYAEB
Mumwusna A., Xaps I1.H., @yiiop-bynrak JI.J., Ilerpopuy B.

Beegenne: Crpomanbaele onyxonu simgunka (COS) — 1oCTaTOYHO penKye ONMyXOMu U COCTaBIsAnT oT 1% 10 4.7%
B CTPYKType HOBOOOpasoBaHmii smuHUKOB Llenpb vccmenoBaHmst — M3YYUThb OMKaiiie U OTJaleHHbIe pe3y/IbTaThl
xupyprudeckoro nedenns COS.

Marepuansi 1 meropbl: [IpoanannsupoBaHbl JaHHbIE 23 IALIMEHTOK, ONIEPUPOBAaHHDIX B OTHE/IEHUN XU PYPIUYECKOI
ruexonoruy VIM u P B mepuop ¢ 2008 1o 2018 rr. ¢ puHanbHBIM rucTonatonorndeckum guarosom COSI (pubpoma,
¢ubporexkoma, Tekoma). [/ AMArHOCTUKY VICIIOJIb30BaHBI YIbTpacoHOrpadusa, KOMIbIOTepHas ToMorpadusa wim
MarHMTHOPE30HaHCHAA TOMOrpadus, OHKOMapKephlL.

PesynbTaThbl: CpeHUIT BO3PACT MalMeHTOK cocTaBmi 45.7+2.9 et (95% CI:39.77-51.62). [TaneHTKM B BO3pacTe

<40 j1eT BCTpevaluCh CTATUCTUYECKM JOCTOBEPHO pexe (p<0.01), ueM >40 j1eT U COOTHOIIEHNE JaHHBIX BO3PACTHBIX
TPYII COCTaBU/IO COOTBETCTBEHHO 26.1% vs. 73.9%. COS BcTpedanuch yale OFHOCTOPOHHMUE, YEM JIBYXCTOPOHHME
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U JAHHOE COOTHOIeHMe cocTaBmno 91.3% (21/23) vs. 8.7% (2/23). ITo faHHBIM PaMOTIOTNYECKIX METOOB CCIIe-
JOBaHVA CPeIHNUII MaKCMMaJIbHBII pasMep omyxoieii cocTaBun 7.9+0.6 cM (ot 4.5 o 15.3), a 06beM HOBOOOpa-
3oBaHMil — 291.6+85.4 cm?® (95% Cl:114.4-468.9). B 5(21.7%) crnydasx BU3yanu3upoBaIach CBOOOHAS KUAKOCTD
B OPIOIIHOI [TO/IOCTU ¥ MHTPAOIEPALMOHHO IOATBEPANIOCH HaMM4YMe MPO3PAYHOIl aCLIUTUIECKON >KUAKOCTU B
cpenHeM o6beme 221.3+£24.1 mi (95% Cl1:144.8-297.7). O6pem onepatuBHoro BMmenrarenbcrsa npu COS Bmoya:
cybToTa/IbHasA TUCTPIKTOMMSA + [BYXCTOPOHHAA afiHeKcakToMusA (n=_8, 34.8%), cy6TOTa/IbHAasA IUCTPIKTOMUS + Of-
HOCTOPOHHsIs agHeKcakToMusl (n=1, 4.3%), ABYXCTOPOHHsIs afHeKcaKToMus (n=2, 8.7%), agHekcakTomus (n=7,
30.5%), IBYXCTOPOHHASA TyMOpaKTOMuA (n=1, 4.3%) 1 TyMopakToMus (n=4, 17.4%). [Ipu rucTonorndeckoM mccue-
poBaHuy (n=25) OBIIO YCTAaHOBJIEHBI ClIeAyolye MOp]oIornyecKye BApMAHTh CTPOMA/IbHBIX OIIyXOJIell IMYHIKA:
TeKOMBI sAdHuKa — 12(48%), pubpomsr — 8(32%) u pubporekomsl — 5(20%). Cpox HabIIOeHNsT COCTABUI B CPefi-
HeM 66.1+7.7 mec. (95% CI:50.03-81.97), Bce manueHTKY 6@CCUMIITOMHBI, peLlUfiBa OLYXOJIeil He Hab/II0aIoCh.

Boisopsr: COSI uamie HaOMO[AOTCSA Y MlepyMeHaNay3a/JbHbIX M MEHONAy3a/IbHbIX MAlXeHTOK. JJOCTaTOYHO 4acTo
AMArHOCUVPYIOTCA KaK GYOPOMBI MaTKy M 37I0Ka4eCTBEHHBIE OIIyXO/IM ANYHYKA. BBIIIO/THEHe TYMOPSKTOMUM IIPU

COJI apnsercs al€KBATHbIM ME€TOJIOM JIEYCHNA Y ITAIMEHTOK PENPOAYKTMBHOTO BO3pacTa.

KiroueBble cmoBa: AMYHIK » GUOPOMa » TEKOMA ¢ XUPYPIUA o IATONOTUA

Introducere. Tumorile ovariene stromale (TOS) - sunt
tumori benigne destul de rar intélnite ce se refera la gru-
pul tumorilor stromei cordonului sexual si constitue de
la 1% péna la 4.7% in structura neoplasmelor ovariene [1,
2]. Pani in present in literature anglo-saxona au fost pu-
blicate doar céteva serii de paciente cu TOS cu un numar
mai mare de 20 de cazuri in fiecare studiu [2-10].
Diagnosticul preoperator exact a TOS este destul de difi-
cil §i in jumatate din cazuri aceste formatiuni sunt inter-
pretate ca fibrom uterin sau tumori ovariene maligne [2,
3, 11-15]. Actualmente s-au trasat tendinte in studierea
mai detaliatd a caracteristicelor radiologice a TOS in baza
imagisticii prin rezonantd magnetica (IRM) si Tomogra-
fia computerizata (TC) [4-6, 8, 16, 17].

Interventia chirurgicald rdmane unica metoda de tra-
tament in cazul TOS iar volumul ei depinde de cati-
va factori cum ar fi vérsta pacientelor, dimensiunile si
caracterul tumorii ovariene, diagnosticului preoperator
[3, 7]. Tinind cont de perspectiva favorabild si practic
lipsa recidivelor a TOS actualmente s-a trasat o tendinta
spre efectuarea operatiilor ovarmenajante la pacientele
de varsta fertila [6, 7, 12, 13, 15].

Scopul studiului - cercetarea particularitatilor manifes-
tarilor clinice, caracteristicelor imagistice si semnelor
morfologice inclusiv rezultatele precoce si la distantd a
tratamentului chirurgical a TOS.

Material si metode. Au fost analizate datele a 23 paciente
operate in sectia ginecologie chirurgicala al Institutului
Mamei si Copilului in perioada 2008 - 2018 cu rezultatul
histologic final de TOS (fibrom, fibrotecom, tecom). Au
fost luate in considerare urmatoarele caracteristici: (1)
manifestarile clinice; (2) ultrasonografice (velocimetria
Doppler); (3) datele tomografiei computerizate si ima-
gisticii prin rezonanta magnetica; (4) datele morfologice.
Ultrasonografia (USG) a fost efectuatd cu aparatele Esaote
MyLab 15 si Sono Scape 8000 (China) cu utilizarea tran-

sductoarelor convexe: pentru examenul transabdominal
3-5 MHz si transvaginal (rectal) 5-7.5 MHz. Volumele
au fost calculate folosind formula elipsoid prolate (0.523
x indltime x lungime x latime). La evaluarea gradului de
vascularizare sangvind a tumorei a fost utilizat sistemul
dopplerografic cu puncte Timmerman D. et al. (2000),
unde: 1 punct - semnalul doppler lipseste: 2 puncte -
un semnal minim; 3 puncte - semnal color moderat si 4
puncte — semnal dopplerografic pronuntat [9].
Tomografia computerizatd (TC) a fost efectuata cu apa-
ratul Aquilion 64 (Toshiba, Japan). Prin aceastd metoda
a fost suplimentar determinat indexul densitometric
(Hounsfield unit - HU) pentru componentul tisular a
tumorii ovariene. Imagistica prin rezonanfd magnetic
(IRM) a fost efectuatd cu aparatul Optima MR 360 1.5T
(General Electric, USA).

Metodele morfologice: Material pentru explorarile mor-
fologice au servit probele tisulare prelevate din piesele
anatomio-chirurgicale. Prealabil probele sau fixat in
sol. Formol de 10% timp de 6-12 ore, ulterior fiind pro-
cesate conform protocolului standard de histomorfolo-
gie utilizand histoprocesorul cu vacuum TISPE® ultra
(DiaPath, Italia) si reteaua de coloratie automatizata
Raffaello® (DiaPath, Italia) a testelor histomorfolo-
gice bazate pe sectiuni cu grosimea de 3-4p efectuate
la microtom ,,SLEE MANIS-CUT 6062”. La etapa de
coloratie sau utilizat metoda clasica hematoxilind-eo-
zind (H&E). Examinarea histologica sa efectuat utili-
zarea microscoapelor: Nikon Labophot-2 si Calr Zeiss
la ocularul x10 si obiectivele x 2,5; x 10; x 20; x 40.
Imaginile - Canon PowerShot A1000IS, captate in for-
mat - JPEG.

Prelucrarea statisticd a valorilor cantitative a fost efectu-
ata prin metoda analizei variationale. S-a calculat media
aritmeticd (M), eroarea mediei aritmetice (m) si interva-
lul de incredere (95% CI). Pentru compararea valorilor
relative a fost utilizat testul - Fisher’s exact test.
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Rezultate. Varsta medie a pacientelor in acest grup a
constituit 45.7+2.9 ani (95% CI:39.77-51.62) iar repar-
tizarea lor in intervalele de varsta sunt prezentate in ta-
belul 1. Trebue de mentionat ca pacientele cu varsta <40
ani au fost inregistrate statistic veridic mai rar (p<0.05),
de cét cele >40 ani si corelarea acestor grupuri de vérstd
a constituit respectiv 30.4% vs. 69.6%. Din numarul total
de cazuri, in 11cazuri (47.8%) - au figurat paciente in pe-
rioada de menopauza si postmenopauza.

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

Echo-Doppler obtinute corespund rezultatelor studiilor
analogice, publicate anterior in literature de specialitate
[2,4,9,13,18].

TOS unilaterale au fost mai frecvent intilnite de cét cele
bilaterale si acest raport a fost de 91.3% (21/23) vs. 8.7%
(2/23), ceea ce este in concordanti cu datele literaturii de
specialitate [2, 3, 5,6, 9, 10, 13, 15, 18]. In cazul TOS uni-
laterale aceste formatiuni au fost localizate la fel de des
cat din stdnga (n=10) atét si din dreapta (n=11).

Tabelul 1. Repartizarea pacientelor cu TOS dupa intervalul de varsta

Intervalele de <20 21-30 31-40 (III) 41-50 51-60 >60 Total
varstd ) I1) (Iv) V) (VD)

(ani)

Numarul de paci- 1 3 3 7 6 3 23 (100%)
ente n (%) (4.4%) (13.04%) (13.04%) (30.4%) (26.08%) (13.04%)

[+II+1II vs. IV+V+VI (p=0.0174)

Manifestérile clinice principale in TOS au inclus: du-
reri pelvine - 13(56.5%), discomfort in regiunea supra-
pubiand - 5(21.7%), metroragii - 3(13.1%) si dizurie -
2(8.7%). Durata medie a simptomelor in caz de TOS a
constituit 11.2+1.8 luni (95% CI:7.47-14.96).

La efectuarea velocimetriei Doppler (Fig.1 a,b): in majo-
ritatea cazurilor TOS se vizualizau ca formatiuni solide

F

La investigarea cu TC (n=1): formatiune solida, sferica,
bine definita, dimensiunile - 65x82x90mm, valori den-
sitometrice 30-34UH. Limfoadenopatie lipseste. In faza
arteriald se evidentiaza acumulare moderatd a substantei
de contrast pana la 40-45UH.

Dupa datele IRM (n=2): tumorile se vizualizau ca forma-
tiuni ovale sau ovoide cu contur clar, regulat cu o inten-

F
OPERATOR

Transvaginal

Fig. 1. USG Doppler endovaginal (a, b): formatiune solida, hipogena a ovarului drept (62.7x36.8 mm)
cu contur clar si vascularizare minima.

(n=17,73.7%) de forma ovald (n=14, 60.9%) sau ovoidala
(n=4, 17.4%) cu contur clar si regulat. Media dimensiu-
nilor maxime a tumorilor a fost de 7.9+0.6 cm (de la 4.5
pand la 15.3), iar celor minime - 7.8+1.4 cm (de la 2.8
pand la 14.7). Volumul mediu a formatiunilor tumorale a
constituit 291.6+85.4 cm?®(95% CI:114.4-468.9).

In cadrul aprecierii ecogenitatii tumorilor a fost stabilita
prevalenta formatiunilor hipoecogene (n=20, 86.9%)
si extrem de rar se depistau formatiuni de ecogenitate
mixtd (n=2) sau anecogene (n=1). La evaluarea cartogra-
fierii velocimetriei Doppler, au fost stabilite urmatoare-
le caracteristici: lipsa semnalului (n = 17, 73,9%), fluxul
sanguin minim (n = 4, 17,5%), semnal moderat (n = 1,
4,3%) si pronuntat (n = 1, 4,3%). Datele caracteristicelor

sitate hipointensiva in TI1W si T2W (Fig.2). Dupa datele
examenului radiologic in 5(21.7%) cazuri a fost consta-
tata prezenta lichidului liber in cavitatea abdominala si
la revizia intraoperatorie s-a confirmat prezenta lichidu-
lui ascitic transparent in volum mediu de 221.3+24.1 ml
(95% CI1:144.8-297.7). Frecventa prezentei ascitei in lim-
itele acestui studiu sunt pe deplin comparabile cu datele
din literature anglo-saxoni [2, 3, 5, 6, 8-10, 13, 15, 18].

In majoritatea cazurilor in calitate de abord chirurgical
a fost utilizata incizia transversal dupd Phannenstiel
(n=21) si doar in doud cazuri incizia mediana. Volumul
interventiei chirurgicale in cazul TOS a inclus: hister-
ectomie subtotal+anexectomie bilaterald (n=8, 34.8%),
histerectomie subtotal+anexectomie unilaterald (n=2,
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Fig. 2. IRM (a) sectiune axiala si (b) frontala: in proectia ovarului stang se vizualizeaza o formatiune ovala (*)
cu contur clar si uniform (4.5x4.3x3.9 cm)

8.7%), anexectomie unilaterald (n=1,4.3%), anexectomie
bilaterald (n=7, 30.5%), tumorectomie bilaterald (n=1,
4.3%) si tumorectomie (n=4, 17.4%).

Macroscopic TOS prezintd formatiuni solide (Fig. 3)
de culoare albicioaséd sau gélbue in sectiune (Fig. 4).

Perioada postoperatorie a decurs in toate cazurile fird parti-
cularitati, durata medie de aflare in stationar a fost de 6.5+0.2
zile (de la 5 pand la 7). Durata supravegherii dupa aceste
paciente a fost de 66.1+7.7 luni (95% CI:50.03-81.97), toate
fiind asimptomatice, recidivarea tumorii nu s-a depistat.

Fig. 3. Fibrom ovarian pe stanga (aspect intraoperator)

La examenul histologic (n=25) au fost stabilite ur-
mitoarele forme morfologice a tumorilor ovariene
stromale: tecom ovarian - 12(48%), fibrom - 8(32%) si
fibrotecom - 5(20%) (Fig. 5 a, b).

L iors £k W!?‘ A

Fig. 4. Sectiunea macropreparatului fibromu-lui ovarian inlaturat

Discutii. TOS prezinta formatiuni solide, cu crestere len-
ta, de origine benigna ce se caracterizeaza prin cresterea
stromei ovariene [1]. Aceste tumori pot aparea in diferitd
varstd, dar cel mai frecvent se manifestd la pacientele in

~ U BN

Fig. 5. Examen microscopic: fibrotecom ovarian (coloratie H&E) marire x100 (a) si marire x400 (b) _

129



BULETIN DE PERINATOLOGIE

INSTITUTUL MAMEI $I COPILULUI

1(86) « 2020 | SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

perioada menopauzei si postmenopauzei si frecventa lor
in diferite studii variaza de la 48.9% mo 92% [2, 6, 8, 9,
10, 15, 18].

De regula, TOS de dimensiuni mici sunt asimptomatice si
se depisteaza incidental la examen ultrasonografic de ru-
tind si acest scenariu se intalneste in datele publicate de la
13% pana la 66% [2, 3, 7-9, 13, 18]. Printre manifestarile
clinice sunt prezentate: dureri pelvine (18.6-39.1%), ma-
rirea volumului abdomenului (21.7-27.9%), metroragii
(2.1-26.9%), formatiuni palpabile (6-36%) si dizurie
(1-2.1%) [2, 3, 6-9, 13, 15]. In literatura de specialitate
patogeneza hemoragiilor uterine se lamureste prin hipe-
restrogenemie ca rezultat a secretiei substantelor de ce-
lulele teca, situate in stratul medular al ovarului si care se
refera la clasa endocrinelor [8]. Acest fenomen lamureste
aparitia hiperplaziei endometrului la pacientele postme-
nopauzale, la care dupa datele metodelor imagistice, acest
fenomen se depisteaza in 28-46.2% cazuri [6, 8]. Dupi
datele Geng M. si coaut. (2015) studiul preoperator a en-
dometrului la acest grup de paciente este necesar datiritd
riscului sporit de dezvoltare a stirilor precanceroase [13].
In marea majoritate a cazurilor, TOS sunt unilaterale si
doar la unele paciente se depisteazd localizare bilaterala,
frecventa variind de la 2.1% pand la 21.7% [2, 3, 5, 6, 9,
10, 13, 15, 18]. Ca urmare a dimensiunilor mici a TOS
acestea pot fi o perioada indelungata asimptomatice [14,
19-21], atingand si mirimi gigante. In studiile anterioare
s-a remarcat faptul cd dimensiunile medii a TOS au
constituit 8.8.cm si au variat de la 2 la 18 cm [4]. In
raportul lui Antunes M. si coaut. (2019) a fost prezentat
un caz documentat de fibrom ovarian cu dimensiuni de
27x30x20 cm si greutatea de 10 kg [22], iar cu doi ani mai
devreme a fost descris un caz de fibrotecom cu diametrul
de 50 cm si masa de 20 kg [23]. In studiul efectuat de
Chung BM. si coaut. (2015) a fost stabilit ca tumorile de
dimensiuni >6 cm la examenul morfologic se refereau la
tecome sau fibrotecome [17].

Printre complicatiile TOS sunt descrise: torsiunile anexe-
lor uterine [6, 13, 15, 20], rupturi spontane cu hemoperi-
toneum [14, 19]. In acest aspect trebue considerati des-
tul de interesantd lucrarea lui Yazawa H. si coaut. (2019),
care a prezentat primul caz de fibrom parazitar (extrago-
nadal) ca rezultat al autoamputarii ovarului stang (tor-
siune cronicd al anexelor uterine), situat pe suprafata
sigmei [24].

Una dintre particularitatile TOS este asocierea lor cu
acumularea lichidului liber in cavitatea abdominala (as-
cita), frecventa cdreia atinge 11.3%-58.3% cazuri si po-
zitiv coreleaza cu dimensiunile tumorii [2, 3, 5, 6, 8-10,
13, 15, 18]. Asa, in studiul efectuat de Geng M. si coaut.
(2015) in cazul prezentei ascitei, dimensiunile tumorii a
constituit in mediu 11.8 cm si au variat de la 8 pand la 17
cm [13]. Intraoperator volumul lichidului ascitic a fost
estimat de la 50 pana la 3500 ml [6, 9, 10, 15].

Una dintre cele mai grave dar destul de rar intalnite com-
plicatii a TOS este sindromul Meigs (ascita+hidrotorax)
care regreseazd totalmente dupd inldturarea tumorii [22,

25]. Sindromul Meigs este descris in calitate de caz cli-
nic separat [20, 22, 25], iar in seriile de paciente cu TOS
frecventa acestuia a constituit de la 1 pand la 11.1% [2,
5, 6, 9, 10]. Fiziopatologia sindromului Meigs nu este
cunoscutd pe deplin pand in prezent, totodati exista un
consens privind mecanismul aparitiei ascitei si hidro-
toracelui: (1) filtratia lichidului interstitial prin capsula
tumorii ca rezultat al disbalantei circulatiei sangvine si
dimensiunilor mari a tumorii; (2) transportarea lichidu-
lui ascitic in cavitatea pleurald prin trapele naturale din
diafragmi; (3) acumularea lichidului este conditionata de
anumite substante (asa ca factorul de crestere a endote-
liului vaselor - VEGF) - cea ce duce la cresterea semnifi-
cativa a permeabilitatii vaselor [22].

Intr-un sir de studii a fost mentionati cresterea mar-
kerului oncologic CA-125 in cadrul TOS [4, 5, 10, 15,
20, 25, 26]. Cresterea markerului oncologic CA-125 a
fost constatat intr-o serie de paciente cu TOS de la 20.7%
péana la 38.5% cazuri, iar in unele cazuri s-a observat ca
nivelul acestui marker a fost in dependenta directd cu
dimensiunile tumorii si volumul lichidului ascitic [2, 3,
6,9, 10, 15, 26], iar in alte lucrdri asa regularitate nu s-a
determinat [4, 13]. In acest context un interes deosebit
prezintd publicatia lui Shen Y. si coaut. (2018), in care,
in baza examenului imunohistochimic s-a demonstrat ca
in celulele TOS nu este expresia CA-125 iar ca concluzie
autorii au constatat, cd acest fenomen este cauzat de di-
mensiunile mari a tumorii si

ascita asociata [10].

Chen H. si coaut. (2016) au studiat in mod special ca-
racteristicele ultrasonografice a 61 paciente cu TOS si
au stabilit ca acestea se vizualizeazd ca formatiuni so-
lide (forma - rotunds, ovala sau lobulard), hipoecoge-
ne cu contur clar (la dimensiunile tumorii <5 cm), iar
in cazul tumorilor de dimensiuni mari care depésesc
aceste marimi - se depisteazd ca formatiuni ecogene, cu
prezenta portiunilor de hemoragii, calcificarilor si dege-
neratiei chistice. La examenul Doppler - in 80% cazuri se
inregistra un semnal slab sau moderat a fluxului sangvin
[9]. Trebuie de mentionat, ca date similare au fost obti-
nute si in alte studii analogice [2, 4, 13, 18].

Dupié datele Zhang Z. si coaut. (2015), caracteristicile
principale tomografice a TOS sunt: (1) mai frecvent uni-
laterale, formatiuni solide rotunde sau ovale cu contur
clar; (2) lipsa sau acumulare slabé a contrastului; si (3)
sunt insotite de o cantitate neinsemnaté de lichid ascitic.
Autorii au mentionat faptul cd TOS de dimensiuni mici
de reguld sunt de o densitate omogena iar cele de dimen-
siuni mari - heterogene cu o densitate scazutd in zonele
transformirilor chistice a tumorii [5]. In acelasi timp, in
studiul efectuat de Chen J. si coaut. (2017) la 25 paciente
cu TOS carora li s-a efectuat TC s-a observat ci in caz
cand diametrul mediu a formatiunilor era de 9.8+5.3
cm in 64% cazuri se determinau tumori solide sau pre-
ponderant solide iar in 36% - chistice sau preponderent
chistice cu densitatea nativa de 44.2+12.8 H.U. (de la 31
pand 79 H.U.). Autorii au evidentiat o corelatie pozitiva
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dintre dimensiunile tumorii si aparitia degeneratiei chis-
tice a TOS. Mai mult decét atat, acumularea contrastului
in tesutul tumoral a fost observata in mediu in 73,7% [8].
Dupa datele IRM, aceste tumori se vizualizeaza ca for-
matiuni izointense sau hipointense la TIW si slab hi-
pointense sau izointense la T2W comparative cu mio-
metru cu sau fard focare de hiperintensitate [2, 4, 6, 8,
13, 17]. Totodats, s-a stabilit dependenta caracteristice-
lor radiologice de dimensiunile tumorii. Asa dar, pentru
TOS > 6 cm este caracteristic: (1) prezenta capsulei tu-
morii; (2) schimbari degenerative; (3) formatiuni chis-
tice periferice subcapsulare; (4) heterogenitate in T2W;
si (5) acumularea heterogena a contrastului. Trebuie de
mentionat ca in cazul tumorilor de dimensiuni mari se
intalnesc de reguld minim patru caracteristici imagistice
[16]. Analizdnd subcategoriile TOS, s-a fost stabilit cd
fibrotecomele si tecomele cu dimensiunile mai mari de 6
cm se intalnesc mai des de cat fibromele [17].
Rezumand datele studiilor preoperatorii, trebuie de
mentionat ca diagnosticul exact al TOS este de circa 50%
din cazuri [2, 3, 7, 18]. Cauzele principale ce influenteazi
la diagnosticul gresit al TOS in favoarea tumorilor ova-
riene epiteliale sunt: (1) raritatea acestor tumori; (2) nu-
marul inalt a pacientelor postmenopauzale; (3) asocierea
tumorilor cu ridicarea cifrelor markerului oncologic CA-
125; (4) componentul chistic in cazul TOS de dimensiuni
mari; si (5) prezenta ascitei sau a ascitei in combinare cu
hidrotorax [10].

Interventiile chirurgicale in cazul TOS se efectuau atat
prin abord classic (laparotomii) [2, 3, 7, 13, 18, 19, 22,
23], cat si cu utilizarea tehnologiilor laparoscopice [3,
7, 11, 15, 18, 20, 24]. To J. si Li CL. (2019) au descris
folosirea combinata a laparoscopiei si minilaparotomi-
ei in cazul inlaturarii fibromului ovarian gigant (19x14x
12 c¢m), iar ultimul abord a fost de = 3cm si a fost utili-
zat pentru marcelarea tumorii §i extractia din cavitatea
abdominala [14].

In cazul aprecierii volumului interventiei chirurgicale in
grupul pacientelor cu TOS este utilizat principiul una-
nim acceptat — efectuarea operatiilor organamenajante
(tumorectomii) la pacientele de varsta fertila si interven-
tii radicale (histerectomii totale sau subtotale cu anexe,
salpingoovarectomii uni- sau bilaterale) in grupul pa-
cientelor peri- si postmenopauzale [6, 12, 13, 15, 21].
In unul dintre cele mai mari serii de paciente cu TOS
(n=97) tumorectomia a fost efectuatd in 43.5% cazuri,
iar in 90% - cu utilizarea tehnologiilor laparoscopice
[3]. In studiul efectuat de Slimani O. si coaut. (2017) tu-
morectomia a fost efectuata in toate cazurile prin abord
laparoscopic [18].

Cho Y]J. si coaut. (2015) au publicat date despre 50 de
paciente de vérsta fertild, carora li s-au efectuat operatii
ovaramenajante si pe parcursul a patru ani postoperator
recidiva a fost observata in 2% cazuri. In baza datelor ob-
tinute a fost formulatd decizia referitor la oportunitatea
efectudrii operatiilor organamenajante la pacientele de
varsta fertild cu TOS [7].
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Macroscopic TOS prezinta formatiuni solide de culoare
albicioasa sau galben albicios cu o suprafatd neteda [9,
15]. Microscopic TOS include patru subcategorii morfo-
logice: fibrom, fibrom celular, tecom si fibrotecom [1].
Fibromul ovarian este tumoare reprezentatd din celule
fibroblaste fuziforme. Fibrotecomele sunt formatiuni
ce contin celule teca cu continut lipid (tecom) in com-
binatie cu celulele caracteristice pentru fibromul ovari-
an. Fibromul celular este o specie rarda a TOS ce se car-
acterizeazd prin prezenta celulelor cu nuclee compact
impachetate, cu lipsa sau prezenta minima al atipiei nu-
cleelor si 1-3 mitoze/10 HPF. In cadrul studiului efectu-
at de Singh V. si coaut. (2019) este descris un caz foarte
rar de fibrom ovarian bilateral in combinare cu tumoare
ovariani epiteliala (cistadenom) [21].

In baza studiilor imunohistochimice s-au stabilit trasi-
turile caracteristice a TOS: expresie pozitivd la Vimentin
(+) si negativa la CK, inhinbin-a, S-100, SMA, Desmin,
CD68. Activitatea mitotic a constituit dupad Ki67 <10%
[5,6,21,27].

In cazuri destul de rare (<2%) se intilnesc tumori ova-
riene stromale maligne - fibrosarcome [2, 9]. Caracteris-
ticele morfologice a fibrosarcomelor sunt atipii nucleare
severe in combinatie cu >4 mitoze/10 HPF.

Conform majoritatii cerecetitorilor, prognosticul in ca-
zul TOS se considerd favorabil cu lipsa recidivelor tu-
morii in perioada postoperatorie tardiva [3, 9, 10]. a Cu
toate acestea Obeidat RA. si coaut. (2019) a prezentat o
observatie bazata pe dovezi a cursului malign al fibrote-
comului ovarian la o pacienta in varstd de 42 de ani, dupa
salpingo-ovarectomie unilaterald, cu dezvoltarea a trei
episoade de recidiva intra-abdominald a neoplasmelor in
urmatorii patru ani, necesitdnd interventii chirurgicale
repetate [27].

In concluzie trebuie de mentionat ci TOS mai frecvent
se intalnesc la pacientele peri- si menopauzale. Destul
de des sunt diagnosticate ca fibrome uterine sau tumori
ovariene maligne. Efectuarea tumorectomiei in cazul
TOS este metoda de electie la pacientele de vérstd
reproductiva.
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