
C24 

Systematic Review and Pediatric Continuous Renal Replacement Therapy 
Consensus Guidelines for Management of Hyperammonemia in Pediatric Patients 
 
Jirair K. Bedoyan1, Ronith Chakraborty2,3, Lena Nemer4, Uta Lichter-Konecki5, Philippe 
Jouvet6, Stefano Picca7, Nicholas Ah Mew8, Marcel C Machado9, Meghana 
Vemuganti10, Manpreet K Grewal11, Timothy Bunchman12, Sidharth Sethi13, Vinod 
Krishnappa1, Mignon McCulloch12, Khalid Alhasan15, Arvind Bagga16, Rajit K Basu17, 
Franz Schaefer18, Guido Filler19, Bradley A. Warady20, Rupesh Raina2,3. 
 

1Center for Human Genetics, University Hospitals Cleveland Medical Center and 
Department of Genetics and Genome Sciences, Case Western Reserve University, 
Cleveland, OH, USA 
2Department of Nephrology, Akron Children’s Hospital, Akron, OH, USA  
3Akron Nephrology Associates/Cleveland Clinic Akron General, Akron, OH, USA 
4Firestone High School, Akron, OH, USA 
5Division of Medical Genetics, UPMC Children's Hospital of Pittsburgh, PA, USA 
6Department of Pediatrics, Sainte-Justine Hospital, University of Montreal, Canada 
7Division of Nephrology and Dialysis, Department of Pediatrics, Bambino Ges Children's 
Hospital and Research Institute, Rome, Italy 
8Children's National Rare Disease Institute, The George Washington University, NW 
Washington DC, USA 

9Department of Emergency Medicine, University of São Paulo- School of Medicine, 
Brazil 
10Department of Pediatrics, Rainbow Babies and Children's Hospital, Cleveland, OH, 
USA 
11Department of Pediatric Nephrology, Children’s Hospital of Michigan, Detroit, MI, USA 
12Pediatric Nephrology & Transplantation, Children’s Hospital of Richmond, Virginia 
Commonwealth University, Richmond, Virginia, USA 
13Pediatric Nephrology & Pediatric Kidney Transplantation, Kidney and Urology Institute, 
Medanta, The Medicity Hospital, Gurgaon, India 
14Red Cross War Memorial Children's Hospital, University of Cape Town, Cape Town, 
South Africa 
15 Department of Pediatric, King Saud University, College of Medicine, Riyadh, Saudi 
Arabia   
16Division of Pediatric Nephrology, All India Institute of Medical Sciences, New Delhi, 

India 
17Department of Pediatric Critical Care Medicine, Children’s Healthcare of Atlanta, 
Atlanta, GA, USA 
18Division of Pediatric Nephrology, University Children’s Hospital Heidelberg, 
Heidelberg, Germany 

19Division of Paediatric Nephrology, Department of Paediatrics, Western University, 
London, Ontario, Canada 
20Division of Nephrology, University of Missouri-Kansas City School of Medicine, 
Children’s Mercy, Kansas City, USA 
 



C24 

Background: Hyperammonemia is the excessive accumulation of ammonia in blood 

and can lead to grave consequences in the form of cerebral edema and severe 

neurological impairment. In infants and children, common causes of hyperammonemia 

include urea cycle disorders (UCD) or organic acidemias. In pediatric populations, the 

management of hyperammonemia has shown to be difficult due to the non-specific 

clinical symptoms, the age specific etiologies, and the lack of consensus in treatment 

plan.  

Objective: This systematic review assessed the published literature to comprise 

guidelines for non-renal replacement therapy (NRRT) and renal replacement therapy 

(RRT) in neonates and children with hyperammonemia. 

Methods: A literature search was performed on PubMed/Medline, Embase, and 

Cochrane databases. Studies reporting increased ammonia in non-renal replacement 

therapy and renal replacement therapy in pediatric patients were included. The Pediatric 

Continuous Renal Replacement Therapy (PCRRT) workgroup analyzed the studies to 

propose recommendations and evaluated the strength of each.  

Results: Out of the 118 studies considered for full-text review, 25 studies met the 

inclusion criteria. There were 23 patients were treated with peritoneal dialysis with 65% 

success rate, 5 patients were treated with intermittent hemodialysis (HD) with 100% 

success rate, and 92 patients were treated with continuous RRT (CRRT) with 60% 

success rate. Additionally, 3 patients were treated with extracorporeal membrane 

oxygenation (ECMO) combined with CRRT and had 100% success rate. 

Conclusion: This review consists of expert guideline recommendations on 

hyperammonemia requiring RRT in pediatric populations. The panel recommended 

CRRT as the first line of therapy and recommended HD when rapid ammonia clearance 

was required. The panel also suggested the use of CRRT combined with ECMO in 

hemodynamically unstable neonates. Additional studies are required to further 

strengthen the recommendations made in this review. 

 


