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Abstract

An increase in severe acute hepatitis of unknown etiology was first reported in the United 
Kingdom in April 2022. Following this report, the Public Health Agency of Canada connected 
with three paediatric liver transplant centres across Canada to determine if an increase in liver 
transplants was noted. Data demonstrated no observable increase in the number of transplants 
conducted in 2022. These data in conjunction with a federal, provincial, territorial investigation 
provided insight into the situation in Canada.
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Introduction

In April 2022, the World Health Organization was notified 
of 10 cases of severe acute hepatitis of unknown etiology 
in children in the United Kingdom (1). Since this information 
became known, additional cases of acute hepatitis have been 
reported in multiple countries worldwide. As of July 8, 2022, 
35 countries have reported 1,010 probable cases of severe acute 
hepatitis of unknown etiology in children since October 2021 (2). 
In Canada, acute hepatitis is not a reportable disease therefore, 
there were no surveillance data available to determine if Canada 
was experiencing any unusual increases in the number of children 

presenting with acute hepatitis. Acute hepatitis in children does 
occur, and frequently the etiology is unknown. It occurs along 
a spectrum from asymptomatic elevation of liver enzymes to 
liver failure (3). Even without a specific diagnosis, most children 
recover fully with supportive care. The rarest outcome is 
fulminant liver failure that necessitates liver transplantation. One 
approach to determine if there is an increase in acute fulminant 
hepatitis in children is to collect data on yearly numbers of 
paediatric liver transplants. This report provides a summary of an 
investigation of paediatric liver transplantation in Canada.
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Investigation

All paediatric liver transplants in Canada are performed at one 
of three transplant centres: Stollery Children’s Hospital (SCH, 
Edmonton, Alberta), The Hospital for Sick Children (HSC, 
Toronto, Ontario) and “Le Centre hospitalier universitaire Sainte-
Justine” (SJ, Montréal, Québec). Data pertaining to the number 
of liver transplants occurring in children under 16 years of age 
for paediatric acute liver failure was collected from all three 
centres. This investigation included cases of acute hepatitis, not 
attributable to viruses A–E, leading to liver transplant; including 
those diagnosed with autoimmune hepatitis. Cases with 
metabolic, genetic, congenital, oncologic, vascular or ischemia 
conditions or known toxin etiologies that would lead to hepatitis 
were excluded.

A total of 39 paediatric liver transplants occurred in Canada 
between 2011 and 2021, with a mean of 3.5 (median: 3;  
range: 1–8) each year (Figure 1). The majority (61.5%) of liver 
transplants occurred at one institution (HSC). As of August 2022, 
three liver transplants have been done in 2022.

The national investigation of acute hepatitis of unknown origin 
focused on cases occurring since October 2021 (4). When the 
investigation was closed on September 23, 2022, a total of four 
cases of acute hepatitis that resulted in a liver transplant were 
identified in Canada, one in 2021 and three in 2022.

Discussion

Based on the available data there was no apparent increase in 
the number of paediatric liver transplants during the period of 
interest from October 2021 to September 23, 2022, in Canada. 
This supported the findings of another Canadian investigation, 
which did not identify any increase in acute hepatitis of 
unknown etiology in children (4). A federal/provincial/territorial 

investigation was conducted to actively look for cases of acute 
hepatitis of unknown origin in children and found no increase in 
the number of cases of severe acute hepatitis in children.

Since there are only three paediatric transplant centres in 
Canada, each with specialists who have established working 
relationships, the Public Health Agency of Canada was able 
to connect quickly with specialists and determine if they were 
experiencing an increased need for paediatric liver transplants. 
This provided a quick mechanism to determine if there were 
any concerning trends observed in paediatric liver transplants in 
Canada. Collecting historical baseline data from the transplant 
centres provided further evidence to support the findings that 
there had been no increase in paediatric liver transplantation.

There are many causes of paediatric acute liver failure, including 
infectious agents, metabolic diseases and toxigenic causes; 
however, in up to 50% of cases, the cause is unknown (3). At 
the preliminary stage of the investigation, it was important to 
have a broad case definition to ensure that all possible cases 
were included. Cases with other known hepatotropic viruses 
(e.g. human herpes virus, Epstein-Barr virus) were also included 
because of the possibility of co-infection with an unknown or 
new viral strain. Similarly, cases with autoimmune hepatitis 
were included because of the possibility that the condition was 
triggered or exacerbated by a viral infection.

Since initially reporting on an increase in acute hepatitis in 
children, the investigation in the United Kingdom has developed 
a hypothesis that cases of acute hepatitis were triggered by 
co-infection with adenovirus, or human herpesvirus 6B, and 
adenovirus-associated virus (AAV2) (5,6). Investigation in the 
United States also found cases of co-infection with AAV2 and 
adenovirus (7). Additional research is needed to understand 
the role of co-infection in the development of acute hepatitis in 
children.

Limitations
This study is limited to reporting on trends in the number 
of paediatric liver transplants in Canada. Detailed medical 
records of cases were not examined; therefore, the causes 
of liver transplantation were not analyzed for any trends or 
commonalities.

Conclusion
No observable increase in the number of paediatric transplants 
conducted from October 2021 to September 23, 2022, was 
seen in the three Canadian transplant centres. Additional 
research is needed to understand the role of co-infection in the 
development of paediatric acute hepatitis.
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Figure 1: Number of liver transplants in children under 
16 years of age due to acute liver failure by transplant 
centre in Canada, January 2011–September 23, 2022

Abbreviations: AB, Alberta; HSC, Hospital for Sick Children; ON, Ontario; QC, Québec;  
SCH, Stollery Children’s Hospital; SJ, Le Centre hospitalier universitaire Sainte-Justine
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