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 Clinical Cases of Hyperammonemia

Urea-Cycle Disorders and Organic Acidemias
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CASE 1 | CPS1D

Case 1: Typical neonatal-onset Hyperammonemia (CPS1D)

Newborn Japanese boy

At birth →
39+1 weeks, 

birth weight 

2,986 g; Apgar 

scores 8/9.

13 y → → 48hrs

intubated and 

transferred to  

NICU.

Clinical trigger

Anabolic stress into an acute hyperammonemia crisis

without metabolic acidosis and hypoglycemia

poor feeding

Recurrent vomiting 

13 y36hrs24hrs

tachypnea 

respiratory failure 

BG: pH 7.46 ,pCO2 23 BE1.0 AG 9 Glu 92mg/dl Lac 1.0

Ammonia: 872micomol/L

Matsumoto et al. Japanese Journal of Pediatrics, Vol. 54, Suppl., 2022 



CASE 2 | OTCD

Case 2: Late-onset Hyperammonemia (Female OTCD)

18-year-old woman

At birth →
Unremarkable 

perinatal course; 

lifelong 

avoidance of 

meat.

13 y → → 18y.o.

1. Avoidance of meat

2. Protein intake and Anabolic stress into 

recurrent hyperammonemia crisis without metabolic acidosis and hypoglycemia

Mood changes 

and episodic 

anger began in 

adolescence.

13 y36hrsadolescence

Recurrent 

agitation/confusion 

improved transiently 

with IV fluids.

→
ICU admission revealed marked 

hyperammonemia (>400; unit as 

originally reported).

Na/K/Cl 142/4.2/118, AST/ALT/GGT 38/32/18, BUN2.1, Crea 0.22,

BG: pH 7.46 ,pCO2 23 BE1.0 AG 9 Glu 92mg/dl Lac 1.0

Ammonia: 432micomol/L

Matsumoto et al. Japanese Journal of Pediatrics, Vol. 54, Suppl., 2022 



CASE 3 | MMA

Case 3: Typical neonatal-onset Hyperammonemia with metabolic acidosis

(Organic acidemia: MMA)

Newborn Japanese boy

At birth →
38+2 weeks, 

birth weight 

2,452 g; Apgar 

scores 8/9.

13 y → → 48hrs

intubated and 

transferred to  

NICU.

Clinical trigger

Anabolic stress into an acute hyperammonemia crisis

with metabolic acidosis and hypoglycemia

poor feeding

Recurrent vomiting 

13 y36hrs24hrs

tachypnea 

respiratory failure 

BG: pH 7.46 ,pCO2 23 BE-18.0 AG 32 Glu 34mg/dl Lac 23

Ammonia: 621micomol/L

Matsumoto et al. Japanese Journal of Pediatrics, Vol. 54, Suppl., 2022 



 Overview of Hyperammonemia

Urea-Cycle Disorders and Organic Acidemias
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Matsumoto et al. Japanese Journal of Pediatrics, Vol. 54, Suppl., 2022 

When to suspect hyperammonemia

Figure 3. Initial Clinical Manifestations

Birth

Postnatal days 1–7

Normal findings at birth

Adulthood

May occur at any time
from the neonatal period to adulthood

Neonatal-onset presentation Late-onset presentation

Ammonia

Low

High

Lethargy / “not doing well” → altered 
consciousness
(may be difficult to distinguish from sepsis)

Poor feeding
Vomiting

Thermoregulatory disturbance (hypothermia)

Tachypnea → respiratory failure

Seizures

Aversion to protein-rich foods (e.g., meat or fish)
History of behavioral or psychiatric changes

Acute catabolic trigger
(trauma, infection, dieting, fasting, or 
corticosteroids)

Rapid decline in consciousness

Acute encephalopathy / cerebral edema

Seizures

Ammonia

Low

High
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Clinical clues to hyperammonemia

Neonates
Severe infection

Neuromuscular disease, etc.

Late-onset disease
Unexplained

Treatment-resistant neurological symptoms 

or altered consciousness

＋
Metabolic disorder

Encephalitis/encephalopathy

Neurodegenerative disease

Toxins, etc.

1. Maintain a high index of suspicion

2. Recognize manifestations of ammonia neurotoxicity

Not doing well  (Lethargy) 

＋
Metabolic disorder
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Causes of hyperammonemia

•Functional impairment of the urea cycle

Genetic defects (urea-cycle disorders)
Liver injury (e.g., acute hepatitis)

Chemical toxicity (e.g., alcohol and organic compounds)

Severe systemic infection

•Drug-induced

Valproate
Chemotherapy

Antifungal agents

Acetaminophen, etc.

•Metabolic disorders other than UCDs

Organic acidemias
Carbonic anhydrase 5A deficiency

Lysinuric protein intolerance

Ornithine aminotransferase deficiency

Pyruvate dehydrogenase deficiency

Fatty-acid oxidation disorders

Galactosemia

Hereditary tyrosinemia type I

Mitochondrial disorders

•Portosystemic shunt

•Excess nitrogen load

Multiple trauma
Excessive parenteral nutrition

Fasting-induced catabolism

Postpartum stress

Combined heart–lung transplantation

Renal disease

Gastrointestinal bleeding

•Other

Excessive protein restriction, etc.

(Matsumoto et al., Pediatric Medicine, 2019)

RRD Webinar
3rd  of September 2026



Mitochondrial dysfunction

Metabolic emergency

(Matsumoto et al., Pediatric Medicine, 2019)

Differential Diagnosis by Degree of Hyperammonemia

Upper limit of normal

~400 μg/dL

(240 μmol/L)

~1,000 μg/dL

(600 μmol/L)

Portosystemic shunt

Severe infection / sepsis

Excess nitrogen load

Drug-induced hyperammonemia (e.g., valproate)

Drug-induced hyperammonemia (e.g., 5-

fluorouracil)

Fatty-acid oxidation disorders

Organic acidemias

Urea-cycle disorders
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Ammonia detoxification through the urea cycle

2 NH3 + CO2 + 3 ATP + 2 H2O →  NH2CONH2 + 2 ADP + 2 Pi + AMP + PPi 

1) Overall urea-cycle reaction

Citrin

ORNT

1

aspartate

glutamate

glutamate

aspartate

ASS

citrullineargininosuccinate

ASL

arginine

ARG1
ornitine

citrulline

ornithine

OTC

NH3+HCO3-

+2ATP

carbamyl

phosphate

CPS1

glutamate

NAG

NAGS
AcCoA

CoASH

(+ATP)

ARG1, arginase

ASL, argininosuccinic acid lyase

ASS1, argininosuccinic acid synthase

ATP, adenosine triphosphate

AcCoA, Acetyl-coenzyme A; 

CPS1, carbamyl phosphate synthetase 1

NAGS, N-acetylglutamate synthase

ORNT1, mitochondrial ornithine transporter 1

OTC, ornithine transcarbamylase. 

Pyrimidine de novo

synthesis

Carbamoyl 

aspartate

Dihydroorotate

Orotate

Matsumoto et al , JHG 2019
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UREA CYCLE DISORDERS • NEWBORN SCREENING

NBS detects distal UCDs better than proximal UCDs
Dried-blood-spot amino acids provide clues—but do not rule out a urea cycle disorder

DBS at 24–72 h

Tandem MS

FIRST-TIER AMINO-ACID PATTERN

↑ Citrulline

ASS1 deficiency (CTLN1)

ASL deficiency (ASLD)

Citrin deficiency(NICCD)

↑ Arginine

ARG1 deficiency

(argininemia)

Arginine may rise gradually; 

neonatal sensitivity can be limited.

↓ Citrulline

OTC • CPS1 • NAGS

± ORNT1 deficiency

Low citrulline is neither sensitive nor 

specific and is not consistently reported.

Abnormal screen—or clinical suspicion—requires immediate evaluation

Measure plasma ammonia immediately • plasma amino acids • blood gas/glucose • urine orotic acid • molecular testing

Contact a metabolic specialist; do not delay emergency treatment while awaiting confirmation.

!
A normal newborn screen does not exclude a proximal UCD

Severe OTC, CPS1, or NAGS deficiency may become symptomatic before results are available. In any sick neonate with unexplained encephalopathy, check ammonia urgently.

Target disorders, cut-offs, ratios, and reporting of low citrulline vary by country and screening program. 1



Mechanisms of hyperammonemia in  organic acidemias

Propionyl-CoA

Methylmalonyl-CoA

Propionyl-CoA

Methylmalonyl-CoA

Isovaleryl-CoA

Acetyl CoA

Gluitamate

+

NAGS

NAG  ↓

CPS1 Carbamoyl phosphate

Urea cycle
Urea

Inhibition

Inhibition

Matsumoto et al., Perinatal Medicine, 2018 
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ORGANIC ACIDEMIAS • NEWBORN SCREENING

Acylcarnitine patterns guide—but do not establish—the diagnosis
Second-tier metabolites are essential for rapid, specific follow-up

DBS at 24–72 h
Tandem MS

FIRST-TIER ACYLCARNITINE PATTERN

↑ C3 / C3:C2

PA • MMA
cobalamin defects

2nd tier: MMA, 2-
methylcitrate, tHcy

↑ C5

Isovaleric acidemia

2nd tier: C5 isomers, IVG / 
urine organic acids

↑ C5-OH

3-MCC • HMG-CoA 
lyase
MCD • β-ketothiolase

2nd tier: urine organic 
acids; assess maternal 3-
MCC

↑ C5-DC

Glutaric acidemia 
type 1

2nd tier: glutaric and 3-
OH-glutaric acids

Positive screen—or a sick neonate—requires same-day metabolic evaluation

Check blood gas/anion gap, glucose, lactate, ketones and ammonia • plasma acylcarnitines/amino acids • urine 
organic acids
Begin emergency management with a metabolic specialist; do not wait for molecular confirmation.

!
Interpret the infant and maternal biochemical context
C3 can reflect maternal vitamin B₁₂ deficiency; C5 can reflect pivalate exposure; maternal 3-MCC may elevate neonatal C5-OH. Severe disease may present 
before NBS results.

Panels, analyte cut-offs, ratios, and second-tier strategies vary by country and screening program. 1



Labo-data during metabolic crisis

Baumgartner et al. Orphanet Journal of Rare Diseases 2014,
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Acute Management 

• NICU／ICU

• Infusion therapy and alkalization

• Dialysis

• Vitamin B12

• Carnitine

• Metronidazole for selective 
decontamination of the digestive 
tract

• Diet therapy,including tube 
feeding  

• Liver transplantation

Matsumoto et al, J of Pediatric Emergency 2021
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Acute management for UCD/OA

• Blood Catheter for neonate  

• Performed via ultrasound-guided puncture of the right internal jugular vein.

• The tip is secured near the superior vena cava or the right atrium.

• Continuous hemodiafiltration (CHDF) is used.

• Start at a QB of 15–20 (6–8 mL/kg/min)

• QD and QF are initiated at 500–1,200 mL/h (200–500 mL/kg/h) and 
adjusted according to the patient’s condition

Matsumoto et al, J of Pediatric Emergency 2021
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CHD(F) or high-flow CHD 

QB 5-10ml/kg/min

Qs/QF+QD=400-1200

Ventilation 

CV Catheter

15% Glucose

Ammonia Scavenger 

Peripheral IV rout 

NG tube 

Neonatal onset Later onset

Mechanical Ventilation 

(HFNC/CPAP/IMV)

CHD(F) or high-flow 

CHD 

QB 40-60ml/min 

Qs/QF+QD=800-1500

CV Catheter 

15-17.5% Glucose 

Ammonia Scavenger 

NG tube

Protein Restriction 

Phenyl butylate

Carglumic acid
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Matsumoto et al, J of Pediatric Emergency 2021
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Medications 

EXPERT OPINION ON ORPHAN DRUGS, 2017 VOL. 5, NO. 12, 999–1010 

Sodium phenylbutyrate

Sodium benzoate

Arginine 

Citruline

Carglumic acid
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Long-term outcome : Liver transplantation for UCD
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:The LT(Liver transplantation) group 
:The non-LT group

Survival period after the onset

Treated with LT

Non-treated

UCDs are curable with LT 

Kido  and Matsumoto s et al. Pediatr Transplant. 2017
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Kido J and Matsumoto S, et al. J Inherit Metab Dis. 2021 Nov;44(6):1311-1322.

Plasma Ammonia 

Total With HD Without HD 

Death 

Mental retardation 

Normal 

UCD cases in Japan

Neurological outcome in UCDs
RRD Webinar
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Our 1st study in Japan

x

2nd trial: We decided to treat severe type of OAs 
with LT
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2nd study in Japan: Liver transplantation for IMDs

Preoperative characteristics and outcome of patients with MMA – emia who 
underwent LDLT   

Haemodialysis can be undertaken in neonates > 600g

Liver transplantation can be undertaken in neonates > 2.6kg in our centre

Virtual expert meeting 

11th of February 2021 16:00 - 19:00 CET 

LDLT can prevent metabolic crisis and improve growth

RRD Webinar
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Living-donor liver transplantation at our center

Disease

Primary hyperoxaluria

Wilson disease

Wilson disease

Wilson disease

Wilson disease

Mitochondrial DNA depletion syndrome

Methylmalonic acidemia

Methylmalonic acidemia

Glycogen storage disease type IV

Methylmalonic acidemia

Propionic acidemia

Neonatal hemochromatosis

Glycogen storage disease type IV

CPS1 deficiency

OTC deficiency

Methylmalonic acidemia

OTC deficiency

Methylmalonic acidemia

Age at surgery

15

11

7

15

15

0 (9 months)

0 (11 months)

0 (10 months)

0 (10 months)

1 (12 months)

0 (7 months)

0(13 days)

0 (5 months)

0 (6 months)

0 (8 months)

1 (23 months)

1 (22 months)

2 (24 months)

Sex

M

F

M

M

F

F

F

F

M

F

M

M

M

M

M

F

F

M

Donor

Mother

Father

Father

Mother

Grandmother

Mother

Mother

Mother

Mother

Mother

Father

Father

Father

Father

Father

Mother

Mother

Father

Graft

Left lobe

Left lobe

Lateral segment

Right lobe

Right lobe

Monosegment

Lateral segment

Lateral segment

Lateral segment

Lateral segment

Lateral segment

Monosegment

Lateral segment

Lateral segment

Lateral segment

Lateral segment

Lateral segment

Lateral segment

Case (year)

1 (2001)

2 (2003)

3 (2004)

4 (2006)

5 (2006)

6 (2007)

7 (2007)

8 (2008)

9 (2008)

10 (2008)

11 (2009)

12 (2010)

13 (2011)

14 (2011)

15 (2011)

16 (2011)

17 (2012)

18 (2012)
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Living-donor liver transplantation at our center

Outcome

Died#1

Alive

Alive

Alive

Alive

Died#2

Alive

Alive

Died

Alive

Alive

Alive

Died#3

Alive

Alive

Alive

Alive

Alive

ABO compatibility

Compatible

Identical

Compatible

Compatible

Identical

Incompatible

Identical

Incompatible

Compatible

Identical

Compatible

Identical

Incompatible

Compatible

Compatible

Identical

Identical

Incompatible

Rejection

No

No

No

No

Yes

(Chronic rejection)

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Complications

No

No

No

No

No

Yes

(Wound infection, bile leak, pleural effusion)

No

No

No

No

Yes (Bile leak)

No

No

No

No

No

No

Yes (Hepatic artery occlusion)

Disease

1  Primary hyperoxaluria

2  Wilson disease

3  Wilson disease

4  Wilson disease

5  Wilson disease

6  Mitochondrial DNA depletion syndrome

7  Methylmalonic acidemia

8  Methylmalonic acidemia

9  Glycogen storage disease type IV

10 Methylmalonic acidemia

11 Propionic acidemia

12 Neonatal hemochromatosis

13 Glycogen storage disease type IV

14 CPS1 deficiency

15 OTC deficiency

16 Methylmalonic acidemia

17 OTC deficiency

18 Methylmalonic acidemia

#1 Perforation peritonitis #2 Pulmonary hypertension #3 Heart failure
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Biochemical data before, during, and after 
liver transplantation

Pre-LT Intraopera

tive

Immediate

ly post-LT

4 months 

post-LT

C3 (nmol/mL) 13.14 14.27 15.15 10.17

C3/C2 1.06 0.96 0.89 0.39

Methylmalonic acid (mmol/mol Cr) 18,000 14,000 12,000 6,700

Methylcitrate 197 173 250 87

3-Hydroxypropionate 6.0 5.7 5.3 1.5

3-Hydroxybutyrate 0.3 0.2 3.1 0.2

Acetoacetate 0.2 0.2 0.2 0.2

Propionylcarnitine 600 980 450 120

Acetylcarnitine 93 101 142 45

Methylmalonylcarnitine UD UD UD UD
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Living-donor liver transplantation for 

methylmalonic acidemia

1. metabolic crises → better quality of life and survival

2. Improvement in neurodevelopmental and renal outcomes?

•One patient developed CKD in their 20s and required dialysis

•One patient developed rapidly progressive renal dysfunction at age 15 with recurrent 

crises.

•One patient experienced metabolic decompensation after rotavirus infection at age 12 

and became wheelchair-dependent.

3. Transplantation is not curative → continued medical management is required

At our center, >10-year follow-up has raised questions about the long-term benefit of liver transplantation for severe organic acidemias.
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Today’s highlight

Carglumic acid influence (enhance) mitochondria activity 

Carglumic acids

+

Enhanced 
Mitochondria activity
Swimming speed 

RRD Webinar
3rd  of September 2026



3. Long-term treatment for OA

Background of OAs

Burlina et al. / Molecular Genetics and Metabolism Reports 8 (2016) 34–40 

Decreasing metabolic decompensations

Improved metabolic 
markers 
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Raw data for drug screening 

1400 screening test (TOKYO UNIV.)

488 screening test (SGIMA)

6 candidates

NCG

RRD Webinar
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1. Carbaglu treatment

2. Liver transplant

Diagnosis Weight Purification Initial attack Peak NH3

Recovery from 

Hyperammonaemia by 

treatment

CDHF

Case 1 MMA 2446g CHDF(PAN) Day 2 623μmol/L 5 hours 22 hours

Case 2 MMA 2728g CHDF(PS) Day 1 381μmol/L 21 hours 129 hours

Case 3 MMA 2882g CHDF(PS) Day 5 137μmol/L 24 hours 53 hours

Case 4 PA 2488g CHDF(PS) Day 4 879μmol/L 24 hours 74 hours

Diagnosis Weight Purification Initial attack Peak NH3

Recovery from 

Hyperammonaemia by 

treatment

CDHF

Case 1 MMA 2366g CHDF(PAN) Day 6 1089μmol/L 48 hours 128 hours

Case 2 MMA 28121g CHDF(PS) Day 3 520μmol/L 52 hours 128 hours

Case 3 MMA 2813g CHDF(PS) Day 3 255μmol/L 48 hours 98 hours

Case 4 PA 2653g CHDF(PS) Day 1 512μmol/L 48 hours 74 hours

Unpublished data

Population:

Method:
Their plasma concentration of by-products such as methylmalonic acid, propionic acid, ammonia, 

glucose, lactate, and pyruvate, etc. and their neurological state were evaluated.

The latest trial: long-term treatment of OA and PA
RRD Webinar
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Clinical changes in MMA patients treated with 

carglumic acid

pre post pre post

※

Frequency of hospital admission /month

※

pre post

5

Frequency of vomiting/day

pre post pre post pre post

10

※

Unpublished data

0

2

1.5

1

0.5

Pre Post

C3/C2 P=0.007

70

60

50

40

30

20

10

0

Post Pre

Developmental index
P=0.044
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Challenging for long-term treatment with carglumic acid

At the onset time 
(before carglumic 
treatment) 

3 months after 
carglumic 
treatment

Cut-off values 
(μmol/L)

C0 23.96 42.78 <10.00

C2 10.76 24.91

C3 73.85 9.78 ≥3.50

C3/C2 6.86 0.39 ≥0.25

C4 0.32 0.29 ≥0.60

C5 0.21 0.2 ≥1.00

C5:1 0.04 0.01 ≥0.025

C5DC 0.08 0.06 ≥0.25

OH-C5 0.19 0.24 ≥0.60

C6 0.08 0.08

C8 0.09 0.06 ≥0.30

C8/C10 1 0.79 ≥1.00

C10 0.09 0.07 ≥0.40

C12 0.09 0.11

C14 0.1 0.28

C14 :1 0.07 0.05 ≥0.40

C16 0.97 1.73 ≥3.00

OH-C16 0.01 0.02 ≥0.05

C0/(C16+C
18)

18.75 17.25 ≥100.00

C18 0.31 0.76

C18 : 1 0.47 1.02 

OH-C18 : 1 0.01 0.01 ≥0.05

At the onset time 
(before carglumic 
treatment) 

3 months after 
carglumic treatment

Cut-off values 
(μmol/L)

Valine 1.62 0.25 ≥2.93

Methionine 0.21 0.07 ≥1.20

Isoleucine 
+ leucine

1.14 0.58 ≥4.59

Tyrosine 0.77 0.26 ≥8.00 

Phenylalanin
e

0.48 0.33 ≥3.00

Citrulline 0.13 0.18 ≥0.88 

Arginine 0.24 0.2 ≥2.61

Blood acylcarnitine Blood amino acids

C0: free carnitine; C2: acetylcarnitine; C3: propionylcarnitine; C4: 

butyrylcarnitine; C5: isovalerylcarnitine; C5:1: tiglylcarnitine; C5-DC: 

glutarylcarnitine; OH-C5: 3-hydroxy isovalerylcarnitine; C6: hexanoylcarnitine; 

C8: octanoylcarnitine; C10: decanoylcarnitine; C12: lauroylcarnitine; C14: 

myristoylcarnitine; C14 : 1: myristoylcarnitine; C16: palmitoylcarnitine; OH-C16: 

3-hydroxy palmitoylcarnitine; C18: octadecanoylcarnitine C18 : 1: 

octadecenoylcarnitine; OH- C18:1: 3-hydroxy octadecenoylcarnitine.

Results – Blood analysis before and after carglumic acid and carnitine treatment

Kido J, et al. Case Rep Pediatr. 

2020;2020:4709548.
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ATP concentration increase in patients’ fibroblast  

after carglumic acid treatment

non-treated Treated

Patients’ fibroblasts were cultured for 14 days & 
treated with carglumic acid  ATP assay undertaken

Intracellular ATP concentration (nmol/ml/g)
P=0.05

1.4

1.2

1

0.8

0.6

0.4

0.2

0

Unpublished data

RRD Webinar
3rd  of September 2026



 Fundamentals of carglumic acid
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OH
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N-acetylglutamate 

(NAG)

OH

N
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H3N
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O OH

O

N-carbamyl-L-glutamate

(carglumic acid)

Figure 1. Chemical structures of carglumic acid and NAG

Matsumoto et al., Perinatal Medicine, 2018 
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Initial dose

Start at 100–250 mg/kg/day

Administer orally in 2–4 divided doses after dispersion in water.

RRD Webinar
3rd  of September 2026



Therapeutic effect in NAG synthase deficiency

→ Disease-specific replacement therapy
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Refer from clinical trial 
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Therapeutic effect in organic acidemias

Refer from clinical trial in Japan 
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Pathophysiology in an animal model of methylmalonic acidemia

PNAS | August 13, 2013 | vol. 110 | no. 33 | 13555 



Analysis using the Muto mouse model of MMA
Collaboration with Prof. Charles Venditti, NIH

Circulating methylmalonic acid may further aggravate injury across multiple organs.

Reduced acute toxicity
Reduced chronic toxicity
Reduced chronic nutritional impairment
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Control NSC NSC+80mM MMA NSC+80mM 
MMA+100μMcAMP

B42 NSC

ATP Cons.(nmol/ml)

ATP 
Cons.(nmol/ml)
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Neural stem cells (NSCs) were exposed to 80 mM methylmalonic acid and 
cultured at 37°C under 5% CO₂, with or without 100 μM db-cAMP. 
Intracellular ATP was measured after 24 h.

Methylmalonic acid reduced intracellular ATP content in NSCs. 

Unpublished data



Figure 1. Plasma and Intracellular ATP contents of Pt003 (50mg/kg/day)
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Figure 2. Plasma ATP concentration treated with/without carglumic acid of Pt001
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Conclusions

• Hyperammonemia is a time-critical metabolic emergency; plasma ammonia should be measured 

promptly in any neonate or patient with unexplained encephalopathy.

• Immediate reversal of catabolism, ammonia-scavenging therapy, and timely extracorporeal 

detoxification are essential to prevent irreversible neurological injury.

• Carglumic acid is an established replacement therapy for NAGS deficiency and has a strong 

pathophysiological rationale for secondary hyperammonemia associated with organic acidemias.

• Our clinical experience suggests that carglumic acid may improve both acute ammonia control and 

long-term metabolic stability in patients with methylmalonic or propionic acidemia; however, further 

prospective studies are required.

• Liver transplantation can reduce metabolic crises and improve survival, particularly in UCDs, but it is 

not curative for organic acidemias, and lifelong multidisciplinary follow-up remains essential.

Treat hyperammonemia immediately, identify the underlying cause in parallel, and 

tailor long-term management to the specific metabolic defect.
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