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Introduction :

Urea cycle is the final pathway for nitrogen metabolism. Urea cycle disorders are
inherited deficiencies of the enzymes involved in the cellular excretion of excess
ammonia produced during protein metabolism. Although the majority of recognized
patients are children, a delayed presentation is seen in patients with partial enzyme
deficiency, including heterozygotes. The diagnosis onlybecomes apparent during
times of increasedmetabolic stress, such as with acute or chronic illness.The
primary manifestations of elevated blood ammonium affect central nervous system.

Case Report :

A 42 years old gentleman, previously well, presented with history of right facial
weakness for 7 days for which he was taking Tab Wysolone 60 mg/day, followed by
malaise for 2 days with sleep disturbances and altered sensorium for lday. At
presentation,he was irritable in a stuporous state. Initial possibilities considered ?
Viral encephalitis. He was intubated and connected to ventilator. Initial routine
investigations were normal. He was started on acyclovir , Ceftriaxone and
antiepileptics. MRI brain showed small T2/FLAIR subcortical hyperintensities. Next
day he developed generalized tonic clonic seizures for which antiepileptics were
further added. However, seizures persisted and became violent in nature. In view of
status epilepticus, he was started on Thiopentone infusion which controlled
seizures. CSF study routine was normal.He was evaluated for other causes of
encephalopathy and Serum ammonia was found to be high (1200umol/L).Decided
for dialysis and SLED was done. Ammonia detoxification were started. In view of
persisting comatose state ,CT brain was done which showed diffuse cerebral edema
which was managed conservatively. He became haemodynamicallyunstable,
requiring ionotropic support. Urea cycle disorder panel was sent. The patient
expired on 7" day since admission.
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Discussion:

Most likely cause for hyperammonemia of our patient was thought to be urea cycle
defect, ornithine transcarbamylasedefect aggravated by steroid exposure for Bell’s
paralysis. Reports followed,Urinary orotic acid was detected and urea cycle disorder
panel showed Citrullininemia.

N-acetylglutamate is required for the urea cycle to take place. Glutamic acid is first
combined with Acetyl CoA by Nacetylglutamatesynthetase (NAGS) to create N-
acetylglutamate. N-acetylglutamateactivates carbamoyl phosphate synthetase I.

Ammonia is then coverted to carbamoyl phosphateby carbamoyl phosphate
synthetase | (CPS I) Ornithine transcarbamylase (OTC) then catalyzes a reaction
between carbamoyl phosphate and ornithine to generate citrulline in the urea cycle.
Finally urea is formed and excreted. Deficiency in any five of the enzymes in the
urea cycle results in theaccumulation of ammonia which could be potentially fatal if
untreated.The most common deficiencies are Nacetylglutamatesynthetase (NAGS)
deficiency, carbamoyl phosphate synthetase | (CPS 1) deficiency, and ornithine
transcarbamylase (OTC) deficiency. OTC and CPS deficiency patients may display

a low citrulline and arginine level in the metabolic panel. Urine studies in an OTC
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patient typically show a high level of orotic acid, which is a by-product of the cycle
and is made from carbamoyl phosphate when OTC is not available. OTC is an X-
linked disorder and can have a late presentation from carrier states in which there
are varying amounts of residual enzyme activity.

Conclusion:

Although urea cycle defect is very rare in adult , there should be a strong suspicion
and consider in patient with unexplained altered sensorium because delay in
initiating treatment may cause devastating outcome.

Reference :

1. A Case of Suspected Urea Cycle Dysfunction in a Patient with Unexplained
Hyperammonemia Christopher Perrone, Monica Makhija, and Ann Mitchell
Department of Neurology University of Massachusetts Medical School,
Worcester, MA

2. Smith W, Kishnani PS, Lee B, et al. Urea cycle disorders: clinical presentation
outside the newborn period. Crit Care Clin 2005;21:59-17,
http://dx.doi.org/10.1016/j.ccc.2005.05.007

3. Gardeitchik T, Humphrey M, Nation J, Boneh A. Early clinical manifestations and
eating patterns in patients with urea cycle disorders. |
Pediatr2012;161:328-332, http://dx.doi.org/10.1016/j.jpeds.2012.02.006

4. Atiq M, Holt AF, Safdar K, et al. Adult onset urea cycle disorder in a patient with
presumed hepatic encephalopathy. ] ClinGastroenterol2008;42:213-214,
http://dx.doi.org/10.1097/01.mcg.0000225628.84168.25

5. Clay AS and Hainline BE. Hyperammonemia in the ICU. Chest
2007;132:1368-1378, http://dx.doi.org/10.1378/chest.06-2940

6. Lien ], Nyhan WL, Barshop BA. Fatal initial adult-onset presentation of urea
cycle defect. Arch Neurol2007;64:1777-1779, http://dx.doi.org/10.1001/)

Author:

1. Dr. RajibDuarah, Associated Consultant, Critical Care Medicine (Narayana
Superspeciality Hospital, Guwahati)

2. Dr. Kundan Hazarika, Consultant, Critical Care Medicine (Narayana
Superspeciality Hospital, Guwahati)

3. Dr. Apurba Kumar Borah, HOD, Critical Care and Emergency Medicine
(Narayana Superspeciality Hospital, Guwahati)

Downloaded from ccemjournal.com
| 3



Cle M\ O,
C"E""J“"”ﬂnﬂ/ Hyperammonemic encephalopathy due to urea cycle disorder:

A Case Report

Author

o

. W

CCEM Journal

View all posts

Downloaded from ccemjournal.com
| 4


https://ccemjournal.com/members/ccem_admin/
https://ccemjournal.com/members/ccem_admin/

