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Abstract
Nonketotic hyperglycinemia (NKH) is a rare autosomal 
recessive inborn error of glycine metabolism caused by a 
defect in the glycine cleavage system. 

A 28-day-old neonate presented with recurrent seizures, 
hypotonia, and encephalopathy on admission. There was no 
evidence of sepsis on investigations. The neonate was given 
assisted mechanical ventilation and seizure-control therapy. 
Oral feeds were stopped and the neonate was started 
on sodium benzoate, dextromethorphan, and pyridoxine 
treatment. The sensorium improved and seizures were con-
trolled with drug therapy. 

Although there is no definitive cure for NKH, early diagnosis 
and treatment can decrease neural morbidity and early 
deaths in these neonates.
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Introduction
Nonketotic hyperglycinemia (NKH) is a rare genetic 
disorder that affects 1 in every 2,50,000 newborns 
worldwide.1 It is caused by a defect in the glycine 
cleavage system (GCS) and is characterized by elevated 
levels of glycine in all body fluids, especially blood, 
urine, and cerebrospinal fluid.2 The clinical signs of 
NKH include poor feeding, hypotonia, apnea, intrac-
table seizures, special pattern of hiccups, and a rapid 
progression to deep coma in the early neonatal period. 

The biochemical hallmark of NKH is an increased 
CSF:plasma glycine ratio (> 0.08; normal: < 0.04).3

Case Report
A 28-day-old neonate weighing 3035 g, apparently 
normal and on breast feeds, was presented to the 
hospital with intractable seizures, loss of conscious-
ness, and hypotonia for the past 1 day. The neonate 
was  born  to a nonconsanguineous couple. The primi-
gravid woman delivered the neonate through vaginal 
delivery, at term, and with no perinatal risk factors. 
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On examination, the neonate was normothermic, with 
a heart rate of 102 beats/min and shallow respiration. 
Neurologic examination showed a state of moderate 
stupor with negligible response to painful stimuli and 
absent neonatal reflexes. Pupils were average sized and 
reacting to light. 

Sepsis screen was negative and results of CSF analysis 
were normal. Arterial blood gases showed uncompen-
sated respiratory acidosis. Results of transcranial ultra-
sound and magnetic resonance imaging (MRI) were 
normal. Blood ammonia and lactate levels and urine 
organic acid analysis were within the normal range. 
Chromatographic analysis revealed blood glycine level 
of 806 µmol/L and CSF glycine level of 288 µmol/L. 
The CSF:serum glycine ratio was 0.357 (normal: 
<  0.04), consistent with the diagnosis of NKH. The 
CSF 5-methyltetrahydrofolate level was 34.05 nmol/L 
(normal: 63–129 nmol/L). The neonate was given 
assisted mechanical ventilation and seizure-control 
therapy, which included a cocktail of 3 antiepileptic 
drugs namely phenobarbitone (at a dosage of 20 mg/kg  
for IV loading followed by 5 mg/kg/d in 2 divided 
doses), fosphenytoin (at a dosage of 20 phenytoin equiva-
lents [PE]/kg for IV loading followed by 8 PE/kg in 2 
divided doses), and levetiracetam (20 mg/kg/dose twice 
a day for IV loading). The neonate was then kept nil per 
oral and started on sodium benzoate (250–500 mg/kg/d), 
dextromethorphan (5 mg/kg/d), and pyridoxine (30 mg/
kg/d po) treatment. The sensorium improved, seizures 
were controlled, and antiepileptic drugs were radually 
tapered. The neonate’s sucking reflex and tone improved. 
The neonate was then started on carbohydrate-rich and 
protein-poor feeds along with pharmacologic treatment. 
The parents were counseled about the severe outcomes 
of the disease and its prognosis, and the neonate was 
discharged.

Discussion
NKH is a rare autosomal recessive metabolic disease 
with poor neurologic outcome. NKH is caused by a 
defect in the GCS, a multienzyme complex with 3 
specific components encoded by GLDC, AMT, and 
GCSH genes.3 NKH presents in 3 forms—neonatal, 
infantile, and transient. Majority of the neonatal NKH 

cases present within a few hours of birth or first few days 
of life with profound hypotonia, poor feeding, hiccups, 
severe (myoclonic) seizures, apnea, and lethargy, often 
leading to coma.4 Those who survive this initial period 
develop intractable seizures and mental retardation later 
in life. The infantile form is characterized by hypotonia, 
seizures, and developmental delays.5 On the basis of the 
final clinical outcome, NKH can be subcategorized as 
neonatal severe, neonatal attenuated, infantile attenu-
ated, and infantile severe forms.6 In the neonatal pres-
entation, 85% have the neonatal severe form and 15% 
have the neonatal attenuated form. Among the infan-
tile forms, 50% have the infantile attenuated form and 
50% have the infantile severe form.3 

Increased CSF:plasma glycine ratio (> 0.08; normal: 
<  0.04) is the apparent indicator of NKH. The diag-
nosis can also be made by enzymatic analysis of the 
GCS in the liver or brain biopsy samples.7 The prenatal 
diagnosis may be done by an enzyme activity assay in 
chorionic villi biopsy specimens at 8 to 12 weeks of 
gestation.

According to a study by Swanson et al,8 the CSF 
glycine level and the CSF:plasma glycine ratio correlate 
with the severity of NKH. These values are higher in 
severe NKH than in attenuated NKH. A CSF glycine 
level >  230 µM is predictive of severe NKH and a 
CSF:plasma glycine ratio ≤  0.08 is predictive of attenu-
ated NKH.8 Brain MRI may reveal hypogenesis of the 
corpus callosum, abnormal gyrus, and hypogenesis of 
the cerebellum in the neonatal form. Burst suppression 
and hypsarrhythmia are common electroencephalo-
graphic findings.7

This case report represents infantile-onset NKH, Indian 
data on which is sparse. The final diagnosis of NKH 
was made on the basis of plasma and CSF glycine anal-
ysis by ultra-high-performance liquid chromatography. 
Urine organic acid analysis was done to rule out organic 
acidurias associated with ketotic hyperglycinemia.3 The 
CSF glycine level and CSF:plasma glycine ratio of this 
neonate are suggestive of severe NKH.8 

Differential diagnosis includes organic acidemias that may 
present hyperglycinemia such as D-glyceric acidemia, 
propionic acidemia, methylmalonic acidemia, isovaleric 
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acidemia, and ketoacidosis due to β-ketothiolase defi-
ciency. Conditions characterized by neonatal seizures 
should also be considered.6

There is no definite cure for NKH. Treatment aims to 
reduce the glycine burden and antagonize its neuro-
transmitter effect. This can be achieved by dietary 
protein restriction and drug therapy. These treatments 
can improve outcomes and should be started early in 
the disease course.9 Sodium benzoate is used to reduce 
the serum glycine level by promoting its renal excretion. 
Dextromethorphan, an N-methyl D-aspartate receptor 
antagonist, is also an effective pharmacologic therapy, 
both to reduce seizures and improve alertness.10,11 
Seizure control is achieved by administering antiepi-
leptic drugs used singly or in combinations. However, 
sodium valproate should be avoided as it increases both 
CSF and plasma glycine level, leading to worsening of 
seizures.12
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