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-Infants with classic urea cycle (below) defects present with hyperammonemia 
and rapidly progressing lethargy, coma, and death.  

-Milder enzyme deficiencies may present later in life with less specific symptoms 
such as protein avoidance, irritability, disorientation, mood swings, fatigue, 
vomiting, and headache, and psychiatric symptoms with behavior change

-It is important consider urea cycle disorders including X-linked ornithine 
transcarbamylase (OTC) deficiency when evaluating patients with 
hyperammonemia and acute behavior changes1, 2, 3. 

Introduction Treatment 

Demographics  19 year old male 

Medical history 

attempted suicide via CO poisoning at 

age 17; briefly treated with an 

antidepressant at that time before 

self-discontinuing the medicine.

Family history 

adopted during infancy; few details 

about the patient’s biological family 

medical history are available

Physical exam/ Admission Labs

routine laboratory studies, including 

toxicology screen and hepatic 

functioning were normal; physical 

exam showed no remarkable findings
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➢ Ultimately the patient was found to have a missense mutation of the OTC 

gene.

➢ The patient was treated with a low protein diet modification and a 

combination of sodium benzoate and sodium phenylbutyrate to reduce 

serum ammonia concentration.  

➢ Valproate was discontinued, and the patient’s psychiatric symptoms were 

addressed with a monotherapy of paliperidone XL 3mg BID 

➢ With treatment the patient’s laboratory values normalized, and mental status 

improved

Day 1: Therapy to target manic symptoms was 

initiated with aripiprazole 5 mg daily and valproate

1000 mg every night 

Day 2: Patient refused medications

Day 3: Patient accepted both aripiprazole 5 mg 

and valproate 1000 mg

Day 4: Patient complained of lethargy, headache, 

nausea, and vomiting. The patient’s ammonia 

level was found to be 204 µmol/L with ALT and 

AST 714 and 647 U/L respectively.  Hepatitis 

testing was negative.  Medical consultation 

recommended discontinuation of medications, 

vigorous rehydration, and further workup for urea 

cycle deficiencies. 

Presenting Behavioral Symptoms 

Patient Characteristics
Hospital Course

References

Manic Episode Symptoms Patient’s Symptoms

Inflated self-esteem or grandiosity Patient reported euphoric mood

Decreased need for sleep Minimal sleep for five days 

Pressured speech Not reported

Flight of ideas 
Not endorsed by patient 

Distractibility or psychomotor agitation Patient required 2 mg Ativan in ED for 

agitation 

Increased goal-directed behavior 
Not reported by patient 

Risky/impulsive behavior Attempted to purchase new car and 

big screen televisions.  

Background: The patient in this case study was hospitalized after being found 

naked in a neighbor’s yard. Family reports the patient uncharacteristically 

announced three weeks earlier that he was vegetarian and stopped eating his 

customary frequent cheeseburgers

OTC Deficiency Workup

HIGH plasma ornithine 

(193 µM; normal 19-78 µM)

LOW plasma citrulline

(5 µM; normal 19-62 µM)

HIGH plasma glutamic acid

(902 µmol/L; normal 251-807 µmol/L)

NORMAL plasma lysine 

114 µmol/L (normal 43-271)

HIGH urinary orotic acid 

(515 mg/mg creatinine)

INR found to be 1.2

Conclusions 

1. Patients with urea cycle disorders such as OTC deficiency have 

variable presentations based on severity of the enzyme defect

2. Workup for urea cycle disorders may be warranted for patients with  

psychiatric symptoms in the setting of hyperammonemia

3. Clinicians should consider factors that might have contributed to 

hyperammonemia, such as a high protein diet or a regimen of valproate

4. If OTC deficiency is confirmed, prompt initiation of a low protein diet, 

sodium benzoate, and sodium phenylbutyrate should ensue to lower 

plasma ammonia concentrations4,5
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