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Case Report

Introduction

The liver is a vulnerable organ for people living with 
HIV  (PLWHIV) as raised liver function tests  (LFTs) can 
be due to many causes, which is attributed to different 
mechanisms of injury. A summary of these factors are shown 
in Table 1. For instance, fatty liver and other liver pathology 
such as viral hepatitis, alcohol, and HIV medication may 
induce liver damage through the excess release of oxidative 
stress and exacerbate the process of liver inflammation and 
fibrosis.[1,2] The hepatic injury through immune reconstitution 
inflammatory syndrome (IRIS), is more unique to HIV. IRIS 
can be described as a worsening of the current HIV infection 
or the emergence of other new infections after starting 
treatment with highly active antiretroviral treatment.[3] New 
infections can be like hepatitis B and C and occasionally 
can be Epstein Barr virus  (EBV). For instance, it was 
estimated that in PLWHIV, around 5%–25% of patients 

might be coinfected with hepatitis B virus  (HBV), 2 30% 
with hepatitis C virus.[4] Other potential mechanisms that 
can be involved in liver injury with HIV are mitochondrial 
toxicity, systemic inflammation, and accumulation of toxic 
metabolites.[5] Liver injury with HIV become an important 
issue as it was estimated that 13%–18% of all‑cause mortality 
in HIV‑infected can be related to liver disease.[6,7] Importantly, 
fatty liver can be associated with excess production of free 
fatty acids, and this in the combination of HIV medication or 
concomitant hepatitis, can lead to lipotoxicity.[8] Importantly, 
30%–40% of PLWHIV may have developed features or 
signs related to nonalcoholic fatty liver disease.[9,10] In this 
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We report a case of a 46‑year‑old female living with HIV since 2010 who was originally from Malawi and had settled in the UK in 2001. She 
was admitted to our hospital with confusion and quickly noted to have a decreased Glasgow Coma Scale of 10/15. Her biochemical parameters 
showed the presence of elevated liver function tests (LFTs), clotting abnormalities, and her ammonia were found to be >400 mmol/L with a 
severe metabolic acidosis (pH = 7.05). She was treated for HIV with combined antiretroviral therapy, namely tenofovir disoproxil fumarate, 
emtricitabine (FTC) and cobicistat boosted atazanavir 2 years previously and had normal LFTs at that time. Her HIV‑1 viral load was 1400 copies/
ml on admission after recently having an undetectable viral load 2 months previously, and her CD4 count was 480. Her relevant past medical 
history included insulin‑dependent diabetes mellitus. Her other medications included insulin, ramipril, sertraline, amitriptyline, and zopiclone. 
Toxicology and viral hepatitis screen were negative. Epstein Barr virus (EBV) serology showed evidence of previous exposure, but she was 
found to have a very high EBV viral load of 55,000 copies/ml, which given her serology, was very likely to be a reactivation of EBV infection 
rather than a primary EBV infection. In the intensive care unit, the patient deteriorated and died very quickly. The postmortem examination 
showed extensive hepatic necrosis with collapse. To our knowledge, this is the first case report to show an association between EBV reactivation 
and fulminant hepatic failure in an individual living with HIV.
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case report, we attempt to explain the association between 
idiopathic acute liver failure (ALF) in a patient living with 
HIV and reactivation of EBV.

Case Report

This 46‑year‑old female diagnosed with HIV in 2010 and 
was treated with effective combined antiretroviral therapy. 
She was treated with insulin for diabetes, and she was also 
known to have a history of HBV, hypertension, obesity, and the 
history of overdose. She was admitted to our hospital with an 
increased confusional state. During admission to hospital, she 
deteriorated, and this was associated with decreased Glasgow 
coma scale (GCS) 10/15. She was admitted to the department 
of critical care and was found to have ALF, acute kidney 
injury, and a coagulopathy. A summary of her biochemical and 
virology investigations can be found in Table 2. A computed 
tomography  (CT) scan of her brain, chest, abdomen, and 

pelvis was unremarkable, specifically demonstrating a normal 
liver texture with normal biliary dilation  [Figure  1]. The 
echocardiogram showed normal left ventricular function and 
size. Our plan of management was to arrange a transfer to our 
regional tertiary liver unit. Unfortunately, her GCS did not 
improve, and the patient died 34 h later after admission to the 
hospital. A postmortem examination showed acute massive 
liver necrosis with collapse, particularly in zone 3 with no 
siderosis or evident inflammatory hepatitis [Figure 2]. There 
were no A1AT globules, no copper associated protein on orcein 
stain, no viral inclusion bodies; CD68 immunohistochemistry 
highlighted the Kupffer cell expansion phagocytosing dead 
hepatocytes but without hemophagocytosis and no fibrosis 
was seen. The in situ hybridization evaluation for EBV was 
negative, but since the liver was necrotic autolyzed and the 
test depends on visualizing EBV in live lymphocytes, this is 
to be expected.

Discussion

In this case report, the patient’s death was due to acute massive 
liver necrosis  (fulminant acute hepatic failure). The history 
showed she was obese and on insulin therapy for diabetes, 
and this may raise suspicion of fatty liver. However, virology 
screen confirmed the evidence of past hepatitis B infection 
but no reactivation. Her EBV serology showed evidence of 
previous exposure. However, she was found to have a very 
high EBV viral load of 55,000 copies/ml which given her 
serology was very likely to be a reactivation of EBV infection 
rather than a primary EBV infection. She was admitted to 
the hospital 3 months before her death with mild confusion, 
lethargy, and hyponatremia. She was also admitted to the 
hospital 1‑year ago before her death with low‑grade fever, 
delirium, and confusion. At that time, she was investigated 
extensively, and lumbar puncture showed no abnormalities 
were seen in the cerebrospinal fluid study , EEG, or CT scan 
of the head. In view of the high viral load of EBV, she is not 
fulfilling all the diagnostic criteria for the diagnosis of chronic 

Table 2: Biochemical and virology investigations

Biochemical 
investigations

Value Virology 
investigations

Value

Bilirubin 73 umol/L EBV VCA IgM
EBV VCA IgG
EBV EBNA IgG
EBV DNA
Hepatitis B
Hepatitis A
Hepatitis C

Not detected
Detected
Detected
55,000 c/ml
Immune
Negative
Negative

ALT
Bilirubin

5274 IU/L
73 umol/L

Anti-Hbs
Consistent with past 
hepatitis B

>100

AST 334 IU/L Hepatitis surface 
antigen

Not detected

ALP 276 IU/L HIV viral load 1400 c/ml
pH 7.05 CD4 count 480
Lactate 22 mmol/L Blood culture Negative
Bicarbonate 6.3 mmol/L Sputum culture Candida 

albicans
Creatinine 511 mmol/L Autoimmune screen Negative
GFR 8 ml/min Toxicology screen Negative
Urea 16.9 mmol/L Prothrombin 58.5
HbA1c 13.3% PT control 12.2
ALT: Alanine transferase, AST: Aspartate transferase, ALP: Alakaline 
phosphatase, EBV: Epstein–Barr virus, HbA1c: Hemoglobin A1c, 
GFR: Glomerular filtration rate, VCA: Viral capsid antigen

Table 1: Illustrating possible causes of liver failure in 
individuals living with HIV

Causes
Paracetamol overdose
HIV medication in particular nevirapine and efavirenz
Viral hepatitis
EBV
Autoimmune hepatitis
Lymphoma
EBV: Epstein–Barr virus

Figure 1: Abdominal computed tomography with the normal contour of 
the liver (radiology report-liver enhances homogeneously, no focal liver 
lesion and patent portal vein)



Ahmed, et al.: Epstein–barr virus, HIV and liver failure

Journal of Microscopy and Ultrastructure  ¦  Volume 9  ¦  Issue 1  ¦  January-March 2021 43

active EBV infection, which can be associated with systemic 
inflammation and neoplastic disease. These criteria are  (1) 
sustained or recurrent infectiousness mononucleosis‑like 
symptoms for more than 3  months (2) elevated EBV viral 
load (3) EBV infection in T or natural killer cells (4) exclusion 
of secondary causes of congenital or secondary causes of 
immune deficiency.[11] However, several reports showed a close 
association between EBV and severe liver injury. For instance, 
Mellinger et al. showed that the prevalence of ALF due to EBV 
was 0.21% (four patients) among the 1887 adult ALF patients 
enrolled into the US ALF study group from January 1998 to 
February 2012. Histology for these four patients ranged from 
cholestasis to sub‑massive necrosis with Epstein‑Barr encoding 
region + staining in two of the three samples tested. The overall 
follow‑up of these patients showed that two died of ALF, 
one underwent liver transplantation  (LT) and one survived 
with supportive care and is well at 5  years. The authors 
concluded that EBV is associated with a high case fatality 
rate due to liver failure, and good outcomes may be achieved 
with a liver transplant.[12] Zhang et al. report a case of ALF 
in an immunocompetent 67‑year‑old woman caused by EBV 
infection that was treated by orthotopic LT (OLT). The patient 
recovered well after the liver transplant without evidence 
of recurrence of EBV infection.[13] Dumortier et  al. and 
Feranchak et al. both reported the success of OLT as treatment 
of ALF caused by EBV infection in immunocompetent young 
women (2 women).[14,15] Petrova and Kamburov discussed in 
the review article about the association between EBV and 
hepatitis and liver cancer in immunocompetent individuals.[16] 
Several other reports showed that EBV can induce liver failure, 
especially in the presence of other comorbidities like hepatitis 
B, A, and hemolytic anemia.[17‑19] From the above narration, it 
is possible to suggest that that the liver was first hit by obesity, 
fatty liver, diabetes, HIV and previous hepatitis B infection; it 
is likely that the second hit was with an increase in the titer of 
viral load of EBV which is possibly of chronic nature.

Conclusion

An activated EBV may have serious consequences in an 
immunocompromised HIV patient. Therefore, it is advisable 
to screen for active EBV in all patients with HIV presenting 
with abnormal LFTs.
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