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REZUMAT

Hiperglicinemia noncetonica (HGNC) este o boala genetica a metabolismului glicinei, in care se acumuleaza
cantitati crescute de glicina in toate tesuturile, inclusiv in creierul. Aceasta acumulare in sistemul nervos
central determina hiperexcitabilitate neuronala si convulsii.

Prezentam un caz de hiperglicinemie noncetonica, reforma neonatala.

Cuvinte cheie: hipotonie, coma inexplicabila, convulsii, hiperglicinemie noncetonica,

nou-nascut

PREZENTAREA CAZULUI

Nou-ndscut, de sex masculin, nascut la Spitalul
Clinic de Obstetrica-Ginecologie ,,I.A. Sbarcea®,
Brasov, la VG = 37 saptamani, extras prin operatie
cezariana (Suferinta fetald cronicda — IUGR),
APGAR =9 la 1 minut, 9 la 5 minute, GN = 2800 g,
L=49cm, PT =30 cm, PC =32 cm, cu diagnosticul
ecografic antenatal de malformatie de cai urinare,
hidronefroza.

AHC: parinti necosangvini; mama — 21 ani, GI,
PI, afirmativ sanatoasa, mediu rural; tatal — 31 ani,
afirmativ sanatos.

La nastere a prezentat stare generala buna,
tegumente si mucoase rozate, FA normotensiva,
zgomote cardiace ritmice, AV = 128 bpm, murmur
vezicular prezent, abdomen suplu, ficat la 2 cm sub
rebordul costal drept, tonus fizilogic, mobilitate
spontana, malformatie de cai urinare (Dg. ecografic
antenatal).

In primele doud zile postnatal evolutia a fost
buna, cu stare generala buna, macule eritematoase,
moderat infiltrat, echilibrat cardio-respirator, tonus
si reflexe bune, diureza = 2,2 ml/kg/h.

Din a treia zi de viatd prezintd stare generald
alterata, tegumente palid icterice, cianoza periorala

si, la extremitati, hipotonie accentuata, reactivitate
scazutd, zgomote cardiace ritmice, AV = 84-87 bpm,
TA = 74/41mmHg (52), respiratii superficiale, re-
fuzul alimentatiei de 12 ore, diureza = 1,2 ml/kg/h;
iar paraclinic: HLG n limite normale, uree = 27mg/dl,
creatinina = 0,82 mg/dl, gaze sanguine: acidoza
respiratorie.

S-a instituit tratament: confort termic, ventilatie
asistata in sistem CPAP, PEV de reechilibrare hidro-
electrolitica si acidobazica, antibioterapie profilac-
tica, diuretice, dopamina.

In ziua a patra prezinti stare generald gravi,
comatos, icter tegumentar de intensitate crescuta pe
fond de paloare, infiltrat, nu reactioneaza la stimuli
externi, TA normala, oligurie, glob vezical — la
apasare elimind 50-60 ml; iar paraclinic: HLG in
limite normale, uree serica = 22 mg/dl, creatinina
serica = 0,83 mg/dl, K=5, 98 mEq/l, Na= 142 mEq/l,
biochimie urinara: SG = 1025, pH = 6, L =50 leu/uL,
H = 10 hem/uL,nit = neg, Prot = neg, ASC = neg,
KET=neg, UBG =N, Bil =neg; ionograma urinara:
K =29,25 mEq/l, Na = 71,3 mEq/l; gaze sanguine:
acidoza mixta.

S-a stabilit urmatorul diagnostic de etapa:

1. NN cu malformatie renala (hidronefroza,
megaureter stang)
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2. Insuficienta renala acuta.

3. Infectie maternofetala?

4. Boala metabolica in observatie (sd. de ,,copil
moale* Tn observatie).

Se efectueaza proba terapeutica si in scop diag-
nostic cu Prostigmina, Tnsa nu se produc modificari
clinice. Se recomanda dozarea aminoacizilor plas-
matici.

In ziua a cincea de viata prezinti stare generald
grava, comatos, ventilat mecanic, SO2 = 85%, TA
=36/15mmHg (21), din caile respiratorii superioare
si din sonda endotraheala se aspirad sange, prezinta
convulsii tonico-clonice, cu scaderea SO2 = 50%,
cu stop cardiorespirator ireversibil la manevre de
resuscitare.

Examenul anatomo-patologic deceleaza icter
sclerotegumentar de intensitate mica, edem cerebral,
hemoragie pulmonara, hemoragie gastrica, MCC
(DSV, HVD), malformatie CBE — atrezie de canal
coledoc, staza biliara, distrofie hepatica, malforma-
tiecongenitalddeaparaturinar—ureterohidronefroza
stanga.

Aminoacizi plasmatici:

TABELUL 1. Valorile aminoacizilor plasmatici la cazul
prezentat

Examenele biologice screening sunt normale,
confirmarea diagnosticului realizandu-se prin do-
zarea glicinei in sange si LCR, cu studiul raportului
glicina In LCR/glicina plasmatica.

Tratamentul este nespecific, avand ca obiective
diminuarea nivelului plasmatic al glicinei si blo-
carea receptorilor glicinergici N-metil D-aspartat
(NMDA).

La cazul prezentat evolutia clinica a fost rapid
nefavorabila, fara modificari semnificative ale exa-
menelor biologice screening neonatale. S-a efectuat
dozarea aminoacizilor plasmatici, constatdndu-se o
concentratie crescutd de opt ori a glicinei.

DATE SUPLIMENTARE DIN LITERATURA DE
SPECIALITATE

Hiperglicemia noncetonica (HGNC)

HGNC este una dintre cele mai cunoscute cauze
de encefalopatie epileptica, datorata deficientei
complexului enzimatic de clivare a glicinei, res-
ponsabil de acumularea glicinei in toate tesuturile,
deci si in SNC. Exista 4 enzime mitocondriale care
catabolizeaza secvential glicina, o proteina decar-
boxilaza dependenta de fosfatul de piridoxal (P), o

S-a stabilit diagnosticul final:

1. Hiperglicinemie noncetonica;

2. Hemoragie pulmonara;

3. Malformatie de cai urinare — hidronefroza cu
megaureter stang;

4. MCC (DSV, HVD);

5. Malformatie de CBE;

6. Nou-ndscut prematur.

DISCUTII

HGNC este una dintre cele mai cunoscute cauze
de encefalopatie epileptica, datorata deficientei
complexului enzimatic de clivare a glicinei, res-
ponsabil de acumularea glicinei in toate tesuturile,
deci si in SNC.

HGNC este o maladie autozomal recesiva, cu o
incidentd estimata la 1:250.000 de nou-nascuti in
SUA, 1:55.000 nou-nascuti in Finlanda (1:12.000
in nordul Finlandei) si 1:63.000 in Columbia.

AMINOACIZI mg/dl Valori normale proteinad dependenta de tetrahidrofolat (T), o amino-
GLICINA 8,1 0,8-1,1 metiltransferaza (H), si o dehidrogenaza dependenta
CARNOZINA 0,1 <0,1 de lipoamida (L). Au fost descrise defecte genetice
IZOLEUCINA 0,3 0,4-1,1 la nivelul acestor proteine la pacienti cu diferite
FOSFOETANOLAMINA 0,1 <0,1 fenotipuri de HGNC.

PROLINA 4,5 1,6-3,8

VALINA 1,7 0,9-1,6
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FIGURA 1. Metabolismul glicinei, sistemul de clivare al
glicinei. Proc. Japan. Acad., 81, ser. B (2005)

Existd 3 gene asociate hiperglicinemiei non-
cetonice: GLDC, care codifica proteina P din com-
plexul de clivare al glicinei (GCS), mutatii ale
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acestei gene fiind prezente in 70-75% dintre cazurile
cu HGNC; AMT, care codifica proteina T din GCS
si GCSH, care codifica proteina H a GCS.

Glicina este un aminoacid neesential, cu structura
cea mai simpla dintre acesti compusi, este implicata in
multe cdi de sinteza, fiind un neurotransmitator in-
hibitor la nivelul maduvei spindrii si excitator la ni-
velul scoartei cerebrale. Acumularea acestui compus
la nivelul creierului altereaza functia sa normala.

In HGNC cu debut neonatal este vorba de un
deficit al proteinei P, iar n restul dintre cazuri (20%)
de un deficit al proteinei T. In formele atipice sau
tardive de HGNC s-au constatat deficite ale pro-
teinelor T si H. Activitatea enzimelor si raportul
dintre glicina LCR/plasma este in concordantd cu
severitatea expresiei clinice a bolii.

Dupa aspectul clinic,c, HGNC se clasifica in
forma neonatald, infantila, tranzitorie si tardiva.
Forma neonatala este cea mai severa §i cea mai
frecventd, nou-nascutii fiind normali la nastere,
dezvoltand rapid, in primele 6-36 de ore dupa
nagtere, hipotonie extrema, somnolentd, apnee,
refuzul alimentatiei asociate cu mioclinii eratice,
parcelare sau fragmentare $i masive, encefalopatie,
coma.

FIGURA 2. Manifestéari cerebrale: hipogenezie/agenezie
de corp calos, hipoplazia cerebelului, malformatii la nivelul
circumvolutiunilor. (Proc. Japan. Acad., 81, ser. B 2005)

Prognostic: aproximativ 30% dintre cazuri evo-
lueaza spre deces. Cei care supravietuiesc prezinta
retard psihomotor, convulsii tonico-clonice, mio-
clonii.

Forma tranzitorie clinic nu se diferentiaza de
forma neonatald, Tnsa in saptamanile 2-8 de viata se

observa o revenire la valori normale ale glicinei in
LCR si plasma, si cu disparitia simptomatologiei.

Forma infantild cu o crestere si dezvoltare nor-
mala pana la varsta de 6 luni, este insotita de apnee,
hipotonie, convulsii si retard mental moderat.

Forma tardiva este rara, clinic se caracterizeaza
prin: parapareza spastica progresiva, atrofie de nerv
optic, miscari coreo-atetozice, apare intre 2 si 33
ani si nu este Insotitd de retard mental.

Diagnostic:

* Confirmarea diagnosticului se face prin de-
terminarea nivelului de glicina in plasma si
LCR, stabilind raportul glicinda in LCR/
glicind plasmatica, care este crescut si care
permite diferentierea intre forma tipica si
atipicd a bolii; cromatografia aminoacizilor
organici urinari pentru eliminarea hipergli-
cinemiilor secundare.

» Diagnosticul definitiv se stabileste prin deter-
minarea enzimei la nivelul tesutului hepatic.

» Diagnosticul prenatal este posibil prin cuanti-
ficarea activitatii complexului de clivare al
glicinei la nivelul vilozitatilor coriale.

» Diagnostic preimplantare — teste genetice.

* EEG evidentiaza prezenta de bufeuri de com-
plexe de varfuri-unde ascutite, unde lente, sepa-
rate prin intervale de traseu plat si ,,descarcari‘
localizate, realizand aspectul de suppresion-
burst. Encefalopatia mioclinicd domina tabloul
clinic.

Diagnostic diferential:

1. Hiperglicinemia non-cetozica tranzitorie

2. Hiperglicinemia cetozica — include hiperglici-
nemia din acidemia D-glicerica si cea din cursul
tratamentului cu valproat; se poate intdlni in aci-
demia propionica, acidemia metilmalonica, acidemia
izovalerica si in deficitul de beta-ketotiolaza.

3. Hiperglicinuria care apare in hiperprolinemia
tip I si II, iminoglicinuria familiald; hiperglicinuria
tranzitorie.

4. Aciduria D-glicerica.

5. Deficitul genei PNPO care codifica gena pyri-
doxamin 5’- fosfat oxidaza; deficit in GCS incuficienta
co-factorului piridoxal — 5-fosfat pentru proteina P.

6. Convulsii neonatale.

TRATAMENT

Nu exista un tratament specific.

Obiective:

1. Diminuarea concentratiei plasmatice de gli-
cina cu: Benzoat de sodiu 250-750mg/dl/zi, cu doze
variabile in functie de severitate. Este necesard
monitorizarea nivelului plasmatic al benzoatului
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pentru evaluarea potentialului toxic, semnele de
supradozare fiind: hipocalcemia si scaderea con-
centratiei plasmatice a glicinei<l50micromoli/l.

2. Blocarea receptorilor glicinergici — N-metil
D-aspartat (NMDA) cu Dextrometorfan, Ketamina,
Flebamat.

3. Anticonvulsivante — Benzodiazepine. Feno-
barbitalul si fenitoina prezinta eficacitate limitata in
controlul convulsiilor din HGNC.

4. Tratamentul refluxului gastro-esofagian (pro-
cedeul Nissen) pentru a reduce riscul de pneumonie
de aspiratie.

Non-ketotic hyperglycinemia

Ioan Oprea!, Camelia Malancioiu, Adrian Martinescu!, loana Grigore?
“Dr. 1.A. Sbarcea” Obstetrics and Gynecology Hospital, Brasov
2Children Hospital, Brasov

produces hyperexcitability of neurons and seizures.

CASE REPORT

We report a case of a male newborn, born in the
Obstetrics and Gynecology Hospital ,,I.A. Sbarcea*
from Brasov, at 37 weeks of gestation, by cesarean
delivery (Chronic fetal distress — IUGR), Apgar
scores 9 at 1 minute, 9 at 5 minutes, his birthweight
was 2800 g, length 49 cm, cranial perimeter 32 cm,
chest perimeter 30 cm, with antenatal ultrasono-
graphy diagnosis — urinary tract malformation- hy-
dronephrosis; familial history: non-cosangui-neos
parents, his mother 21 years old healthy primipara,
his father 31 years old, healthy.

At birth the newborn was in good general
condition, normal colored skin and mucosal, nor-
motensive anterior fontanel, a heart rate of 128
beats/min., normal breath sounds, murmurs over
both lung fields, the liver was palpable 2 cm below
the costal margin, good activity and responsiveness
to the exam, with antenatal ultrasonography
diagnosis — urinary tract malformation).

ABSTRACT

Non-ketotic hyperglycinemia (NKHG) is an inborn error of glycine metabolism in which large quantities of
glycine accumulate in all body tissues, including the brain. This accumulation in central nervous system

We report a case of non-ketotic hyperglycinemia in a newborn.

Key words: hypotonia, unexplained coma, seizures, non-ketotic hyperglycinemia, newborn

In the first 2 days after birth the evolution was
good, with good general condition, erythematous
macules, modarate infiltration, normal cardio-res-
piratory status, normal muscle tone and primitive
reflexes, diuresis = 2.2ml/kg/hour.

In the third day after birth the infant presented
alterate general condition, jaundice to pale skin,
perioral cyanosis and acrocyanosis, pronounced
hypotonia, low responsiveness, HR = 84-87beats/
min, BP = 74/41mmHg(52), weak breaths, food re-
fuzal for 12 hours, diuresis = 1.2ml/kg/hour, labora-
tory investigations: normal CBC, serum urea =
27mg/dl, serum creatinine = 0.82mg/dl, blood
gases: respiratory acidosis.

The treatment was: incubator to help with ther-
mal stability, nasal continuous positive airway pres-
sure (nCPAP), electrolytes and sodium bicarbonate
vein infusion, prophylactic antibiotics, diuretics,
dopamine.

In the fourth day of life presented coma, high
intensity jaundice to pale skin, skin infiltration, no
reaction to external stimuls, normal blood pressure,
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oliguria, bladder globe, eliminated 50-60 ml urine
by bladder pressing, laboratory investigation: nor-
mal CBC, serum urea = 22 mg/dl, serum creatinine
= 0.83 mg/dl; serum K = 5.98 mEq/l, serum Na =
142 mEq/l, urinary biochemistry: SG = 1025, pH =
6, L =50 leu/uL, ERY = 10/uL, NIT = neg, PROT
=neg, ASC = neg, KET = neg, UBG = neg, Bil =
neg; Urinary K = 29.25 mEq/l, urinary Na = 71.3
mEq/l; blood gases: mixed acidosis.

Diagnosis:

1. Newborn with urinary tract malformation (hi-
dronephrosis, left megaureter).

2. Acure renal failure.

3. Maternal-fetal infection?

4. Metabolic disease.

There was performed therapeutic and diagnosis
test with Prostigmine, without clinical changes.
Serum amino acids determination was made.

In the fifth day of life presented coma, assisted
ventilation, O2 saturation = 85%, BP =36/15 mmHg
(21), pulmonary haemorrhage, tonic-clonic seizures
with O2 saturation = 50%, irreversible cardio-res-
piratory arrest.

Anatomopathological examination: low intensity
jaundice, cerebral edema, pulmonary haemorrhage,
gastric hemorrhage, congenital heart malformation
(ventricular septal defect, right ventricular hy-
pertrophy), extrahepatic biliary duct malformation-
choledochal atresia, biliary stasis, hepatic dystro-
phy, urinary tract malformation — Hydronephrosis
with left mega-ureter.

TABLE1. Plasma amino acids determination in our case

AMINO ACIDS mg/dl | Normal values
GLYCINE 8.1 0.8-1.1
CARNOSINE 0.1 <0.1
ISOLEUCINE 0.3 0.4-1.1
PHOSPHOETHANOLAMINE 0.1 <0.1
PROLINE 4.5 1.6-3.8
VALINE 1.7 0.9-1.6

Plasma amino acids:

We established the final diagnosis:

1. Non-ketotic hyperglycinemia.

2. Pulmonary haemorrhage.

3. Urinary tract malformation — Hydronephrosis
with left mega-ureter.

4. Congenital heart malformation (ventricular
septal defect, right ventricular hypertrophy)

5. Biliary tract malformation.

6. Prematurity.

DISCUSSION

NKHG is the most common form of epileptic
encephalophaty characterized of deficiency of

glycine cleavage enzyme (GCS) activity, in which
large quantities of glycine accumulate in all body
tissues, including the brain.

NKHG is a metabolic disorder with autosomal
recessive inheritance, with an estimated incidence
0f'1:250.000 newborns in USA, 1:55.000 newborns
in Finland (1:12.000 in an area of Northern Finland)
and 1:63.000 in Columbia.

Biological screening tests are normal, measure-
ment of glycine concentration in CSF and plasma,
an abnormal increased CSF-to-plasma glycine ratio
is required to establish the diagnosis of glycine
encephalopathy.

No effective treatment exists, the treatment
objectives are reducing the plasma glycine concen-
tration and NMDA receptor-blockade.

In our case report, the clinical evolution was
severe progressing to death. The neonatal biological
screening tests were not significant changed, but
plasma amino acid determination revealed an eight
times higher value of glycine.

NON-KETOTIC HYPERGLYCINEMIA (NKHG)

NKHG is the most common form of epileptic
encephalophaty, characterized of deficiency of
glycine cleavage enzyme (GCS) activity, in which
large quantities of glycine accumulate in all body
tissues, including the brain. There are 4 mitocondrial
enzymes that catalyzes glycine: decarboxylase, a
pyridoxal-phosphate-dependent protein (P), a tetra-
hydrofolate dependent protein (T), hydroxymethyl
transferase (H) and a lipoamid-dependent dehy-
drogenase (L).

’; L-protein

FADH; N
| NAD+

FIGURE 1. Glycine matabolism, glycine cleavage system.
Proc. Japan. Acad., 81, ser. B (2005)
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There are three genes associated with glycine
encephalopathy: GLDC — encoding the P-protein
component of the glycine cleavage system (GCS)
complex; mutations in this gene account for
approximately 70-75% of glycine encephalopathy;
AMT encoding the T-protein of the GCS complex
and GCSH encoding the H-protein component of
the GCS complex.

Glycine is a nonessential amino acid, with the
simplest structure, involved in many synthesis
ways, as an spinal cord inhibitory neurotransmitter
and as an excitatory neurotransmitter in the cerebral
cortex. Glycine accumulation in the brain alters its
normal function.

In the neonatal form of glycine encephalopathy
appaecar a P-protein deficiency, and in the other
cases (20%) a T-protein deficiency. In the atypical
and late-onset forms has been descibed T and
H-proteins deficiency.

The enzyme activity and CSF-to-plasma glycine
ratio are consistent with the clinical expression of
disease severity.

Classification of NKHG based on clinical
presentation includes the folowing forms: neonatal
presentation, infantile presentation, transient and
late-onset form.

Neonatal presentation is the most severe and
frequently form of NKHG, the newborns are normal
at birth, and in the first 6-36 hours of life they
develop extreme hypotonia, lethargy, apnea, feeding
difficulties associated with myoclonic jerks, ence-
phalopathy, coma.

Prognostic: in about 30% the evolution is severe to
death. Most children who survive develop profound
intellectual disability, seizures, myoclonic jerks.

Transient form. The clinical presentation is like
in the neonatal form, but in the first weeks (2-8) of
life the values of CSF glycine and plasma glycine
return to normal, and the simptoms disappear.

Infantile form with a normal development in the
first six months of life, these infants present apnea,
hypotonia, seizures and mild intellectual disability.

The late-onset form is rare, appear between 2
and 33 years old, characterized of: progressive
spastic paraparesis, optic atrophy, choreoathetosis,
without intellectual disability.

Diagnosis:

* Measurement of glycine concentration in
CSF and plasma, an abnormal increased
CSF-to-plasma glycine ratio is required to
establish the diagnosis of glycine encepha-
lopathy.

FIGURE 2. MRI scan image: note hypogenesis of the
corpus callosum, hypoplasmic cerebellum, gyral
abnormality (Proc. Japan. Acad., 81, ser. B 2005)

e Urine organic acid gas cromatography/mass
spectrometry is available to exclude secon-
dary hyperglycinemias.

» The diagnosis of glycine encephalopathy may
be confirmed only by measurement of glycine
cleavage enzyme (GCS) activity in liver.

» Prenatal diagnosis is possible by analysis of
glycine cleavage enzyme (GCS) activity in
chorionic villus sampling.

* Preimplantation diagnosis is based on genetic
tests.

 EEG — the presence of a burst suppression
pattern, rather than multifocal seizures, is a
poor prognostic indicator. The clinical presen-
tation is characterised of myoclonic ence-
phalopathy.

Differential diagnosis:

1. Transient glycine encephalophaty.

2. Ketotic hyperglycinemia — the differential
diagnosis includes D-glyceric acidemia and val-
proate treatment, also can be seen in propionic aci-
demia, methylmalonic acidemia, isovaleric aci-
demia and p-ketothiolase deficiency.

3. Hyperglycinuria can be seen in type I or type
II hyperprolinemia, familial iminoglycinuria, tran-
sient hyperglycinuria.

4. D-glyceric aciduria.

5. PNPO deficiency — patients with deficiency in
the PNPO gene, encoding the pyridoxamine5’-
phosphate oxidase gene, have deficient GCS
activity resulting from insufficient co-factor
pyridoxal-5-phosphate for the P-protein.

6. Neonatal seizures.
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TREATMENT 2. NMDA receptor site antagonists.
Antagonists at the NMDA receptor site include
No effective treatment exists. dextromethorphan, ketamine and felbamate.
Objectives: 3. Antiepilectic drugs-Benzodiazepines. Pheno-
1. Reducing the plasma glycine concentration barbital and phenitoin have limited efficacy for
with Sodium benzoate at doses of 250-750 mg/kg/ control of the seizures of NKHG.
day, the dosed required varies and must be tailored 4. Treatment of gastroesophageal reflux (Nissen
to the individual patient. Measurement of plasma procedure) to reduce the risk of aspiration pneu-
benzoate concentration can be helpful in evaluating monia.
potential toxicity. Hypocalcemia and low plasma
glycine concentration (<150 pmol/l) are early signs
of benzoate overdose.
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