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Hyperammonemia is a very common pathology 

experienced in the clinical setting.  While the 

majority of cases are secondary to the liver 

insufficiency vs iatrogenic factors, we would like to 

illustrate the unusual case of non-hepatic 

encephalopathy in the patient with the Proteus 

Mirabilis UTI.  

Proteus Mirabilis produces ammonia by means of a 

cytoplasmic urease that hydrolyzes urea into carbon 

dioxide and ammonia.  Urinary tract infections 

caused by Proteus mirabilis usually occur with high 

urinary bladder residual volumes and cause an 

alkaline pH (7.0-9.0).  When ammonia combines 

with hydrogen to form ammonium, the resulting 

reduction in free hydrogen ions concentration leads 

to urine alkalization.  Proteus exhibits other 

virulence factors, such as fimbriae and flagella, 

which promote adhesion and the ability to ascent 

into the urinary tract.  By reducing the acidity of the 

urine, the urease is also classically the source of 

Proteus kidney stone formation.  The non-charged 

ammonia crosses the blood brain barrier and 

accumulates in the central nervous system, thereby 

causing encephalopathy. 

Introduction

Case Report / HPI

The patient received lactulose, which improved her 

cognitive function and intermittently decreased her 

serum ammonia level.  Her ammonia levels 

continued to fluctuate between 37- 157 umol/L 

during the course of her hospitalization.  A repeat 

urine analysis revealed a urinary tract infection with 

Urease-producing bacteria (Proteus Mirabilis), pH 

9.0 and she was also noted to have an increased 

bladder residual volume of 125 cc.  The patient 

received Cefpodoxime 200 mg for 7 days based on 

culture sensitivities and her creatinine clearance.  

Her cognitive function improved as her ammonia 

level normalized. 

Intervention

Increasing physician awareness about 

hyperammonemia associated with Proteus mirabilis 

infection, which is usually known as a causative 

agent for the struvite stones and UTI, is critical for 

the proper diagnosis and favorable patient 

outcomes.  In our case, the Proteus mirabilis UTI 

with a high residual bladder volume caused 

hyperammonemia leading to encephalopathy.  

Besides the antibacterial treatment of Proteus 

mirabilis, the patient was instructed to perform 

intermittent straight-catheterization in order to 

prevent future UTIs due to the urease-producing 

bacteria.

Conclusion
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A 91-year old female presented with a past medical 

history of hypertension and recent hospitalization 

secondary to urinary tract infection.  Home 

medications include: Aspirin (81 mg PO), 

Furosemide (20 mg PO) and Losartan (25 mg PO). 

She presented to the ER with altered mental status.  

Physical examination, initial urine analysis, right 

upper quadrant ultrasound, chest X-ray, and head 

CT were unremarkable.  Her lab work was notable 

for an ammonia level of 135UMOL/L (8- 35 

mmol/L), but otherwise her complete blood count, 

basic metabolic panel, serum osmolarity, liver 

function tests, and urine toxicology screen were all 

within normal limits.
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Abstract

Proteus mirabilis is gram negative, urease 

producing bacterium known for its ability to swarm 

across agar cultures in a bull’s eye pattern.  

Clinically the organism is a frequent pathogen 

causing UTIs and can be a source of kidney stones. 

Encephalopathy is a less common presentation of 

Proteus infection due to the organism’s ability to 

produce ammonia.

https://emedicine.medscape.com/article/1174503-overview
https://www.uptodate.com/contents/bacterial-adherence-and-other-virulence-factors-for-urinary-tract-infection
https://www.ncbi.nlm.nih.gov/pubmed/8169413
https://www.uptodate.com/contents/pathogenesis-and-clinical-manifestations-of-struvite-stones
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4638163/

