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A Rare Case of Chikungunya Induced Acute on Chronic Liver Failure
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Abstract
Chikungunya is generally considered as a benign, self-limiting viral infection, which rarely involves liver, kidney, heart and nervous system. Hepatic involvement is usually in the form of mild, self-limiting asymptomatic acute hepatitis with minimal derangement of liver function. However, in uncommon circumstances the disease can lead to acute liver failure. Here we present a rare case of Chikungunya-induced acute on chronic liver failure from Bangladesh. 
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Introduction
The Asian Pacific Association for the Study of the Liver (APASL) defines acute on chronic liver failure (ACLF) as, an acute hepatic insult manifesting as jaundice (serum bilirubin >5mg/dl) and coagulopathy (INR >1.5) complicated within 4 weeks by clinical ascites and/or encephalopathy in a patient with previously diagnosed or undiagnosed chronic liver disease/cirrhosis and associated with high 28-day mortality [1]. A wide range of acute insults ranging from infectious agents including viruses, bacteria, parasite, fungus, spirochete, protozoa and helminths as well as drugs, alcohol, flare of autoimmune hepatitis, acute variceal bleeding, vascular liver diseases etc. have been implicated in the development of ACLF [1].

Chikungunya is caused by infection of Chikungunya virus (CHIKV), which is a member of genus Alphavirus and family Togaviridae. It is a positive-sense, single-stranded enveloped RNA virus, which is spread to humans by bite of Aedes aegypti and Aedes albopictus mosquitoes [2]. Chikungunya is mostly seen in the tropics. It was first isolated from human serum and then from Aedes aegypti mosquito during and outbreak in Newala district in Tanzania in 1952 [3]. The very name ‘Chikungunya’ originates from native Tanzanian Makonde people, which means ‘that which bends up’, referring to the position that Chikungunya patients adopt to get relief from their excruciating pain [4]. 

Case Report
The patient, a 40-years old gentleman, was admitted at Farabi General Hospital in Dhaka, Bangladesh with complaints of yellow discoloration of sclera, abdominal distension, decreased urination and multiple joint pain for 2 weeks. He had preceding history of fever with chills and rigor, nausea and loss of appetite. He was a diagnosed case of compensated hepatitis B virus (HBV)-related cirrhosis of liver and was on oral antiviral tenofovir alafenamide 25 mg/day.

On examination, he had jaundice and ascites. His investigations revealed hemoglobin 10 mg/dL, total white cell count 7500/cumm, platelet count 90,000/cumm, serum bilirubin 8 mg/dL, serum alanine aminotransferase (ALT) 24 U/L, serum aspartate aminotransferase (AST) 32 U/L, serum alkaline phosphatase (ALK) 139 U/L, serum albumin 23 mg/dL, INR 1.5, HBsAg positive, HBeAg negative, HBV DNA undetectable, anti-HCV, anti-HEV IgM and anti-HAV IgM all negative and anti-Chikungunya IgM positive. His abdominal ultrasonography revealed coarse, shrunken liver with huge ascites and splenomegaly. On upper gastrointestinal tract endoscopy he had oesophageal varices (grade I-II) and mild portal hypertensive gastropathy. 

The patient was managed conservatively with standard of care including nutritional support, intravenous antibiotic, beta blocker, antiviral, intravenous albumin, oral lactulose, injection granulocyte colony stimulating factor (GCSF) etc. He underwent uneventful improvement and was discharged in a stable condition. He is currently under follow up for his preexisting liver disease.  

Discussion
Among viruses, HBV remains the leading cause of ACLF in the Asia-Pacific region [5, 6]. Other hepatotropic viruses that are frequently implicated in ACLF include, hepatitis C virus (HCV) and hepatitis E virus (HEV) [7, 8, 9, 10]. Among the non-hepatotropic viruses, human immunodeficiency virus (HIV) is important.  Although literature research did not yield any report of CHIKV-induced ACLF, there are several mentions of CHIKV induced liver injury. The first reports were from the CHIKV outbreaks in La Reunion Island, a French territory in the Indian Ocean, in 2005 and 2006 [11, 12, 13]. Subsequently similar reports have been published following CHIKV outbreaks in India and Bangladesh in 2016 and 2017 respectively [14, 15]. In 2022, a Thai group published retrospective experience of hepatic involvement in a fairly large cohort of CHIKV patients, spanning over 5 years from 2016 to 2021 [2].

Hepatic involvement in CHIKV is mostly in the form of mild to moderate, self-limiting, acute hepatitis. In the Thai series, patients had vague symptoms like nausea and/or vomiting and mild self-limiting derangement of liver function. Hepatic involvement was seen in 39.8% patients in the Thai experience, although there was no fatality [2]. On the contrary, in La Reunion Island, liver was involved in 8% cases with 4% having hepatic insufficiency, 1% subacute hepatitis and 3% acute hepatitis [11]. In Bangladesh, percentage of hepatic involvement in CHIKV infection was found to be similar to that in La Reunion Island with mostly self-limiting mild to moderate elevation of liver enzymes [15].  

However, more severe form of hepatic involvement in CHIKV has also been reported. There is a case report of acute hepatic failure of a 1-year old Indian boy from CHIKV hepatitis, who had to undergo liver transplantation [16]. There is also report of death from acute liver failure from CHIKV hepatitis of an elderly Malaysian adult male, which is the first reported CHIKV-related fatality in Malaysia [3].

The exact mechanism how CHIKV causes liver injury remains elusive. CHIKV can persist in hepatic endothelial cells. It is likely that hepatocyte apoptosis ensues after CHIKV antigens are taken up and presented by Kupffer cells. CHIKV can also lead to hepatocyte inflammation, steatosis and necrosis due to direct cytopathic effect of nsP2 and nsP3 proteins of CHIKV [17, 18]. 

The extent of liver damage may be influenced by several factors. Mortality in Chikungunya appears to be higher in elderly over 65 years of age and in those with pre-existing co-morbidity [3]. Different strains of CHIKV may also result in different extent of liver involvement. In Thailand, hepatic involvement was seen in much larger number of patients than in La Reunion Island. The main CHIKV strain in Thailand during the 2018 and 2019 outbreaks were the East/Central/South African mutation E1-K211E and E2-V264A, which were different from the Indian Ocean lineage strain [19, 20]. 

Conclusion
In conclusion, CHIKV induced liver injury is not uncommon and has been reported from all areas where the virus is encountered. Although often mild and self-limiting in nature, it may be associated with fatal outcome at times. Therefore, while managing patients with acute liver injury like acute hepatitis, acute liver failure or ACLF particularly in CHIKV endemic regions, possible infection by this virus has to be kept in mind.  
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