
pISSN 2287-2728      
eISSN 2287-285X

https://doi.org/10.3350/cmh.2019.0018
Clinical and Molecular Hepatology 2019;25:408-411Letter to the Editor

Corresponding author : Ammar Abdulaziz Khayat
Department of Pediatric Gastroenterology, Medical College of Wisconsin, 
8701 W Watertown Plank Road, Milwaukee, WI 53226, USA
Tel: +1-414-955-8296, Fax: +1-414-266-3676
E-mail: Ammarkhayat307@hotmail.com
https://orcid.org/0000-0002-4819-9552

Abbreviations: 
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CMV, 
cytomegalovirus; C. diff, Clostridium difficile; EBV, Epstein-Barr virus; HHV, human 
herpes virus; IVIG, intravenous immunoglobulin

Received : Feb. 4, 2019 /  Accepted : Feb. 21, 2019

Dear Editor,

Many human pathogenic viruses cause hepatocyte injury and 

inflammation resulting in increase in serum aminotransferase lev-

els as a manifestation (clinical hepatitis). The mechanism of liver 

injury for some of those viruses is not fully understood. Hepato-

tropic viruses with the prototype being hepatitis B cause liver in-

jury not by direct cytopathic effects, but rather by forcing hepato-

cytes to express viral proteins that in turn trigger the host’s own 

immune system, in the form of T cell activation (predominantly 

CD4+, CD25+ T reg) resulting in hepatocyte apoptosis through 

expression of pro-apoptotic molecules and initiation of extrinsic 

apoptosis cascade.1

Non-hepatotropic viruses (e.g., influenza) on the other hand, 

cause liver injury by inducing overexpansion of viral antigen-spe-

cific T cells (CD8+), with subsequent entrapment by Kupffer cells, 

resulting in foci of inflammation and apoptosis, with no direct in-

oculation of hepatocyte.2

Elevated serum aminotransferase levels have been linked to 

norovirus related acute gastroenteritis in several reports.3-6 

Whether Norovirus directly inoculates hepatocytes or causes a 

“collateral damage” phenomenon (as seen with influenza) is un-

known. Nevertheless, dissemination of the virus past intestinal 

tissue into mesenteric lymph nodes, serum, and spleen have been 

documented in animal studies.7 Acute gastroenteritis related “ex-

tra-intestinal” manifestations including benign infantile convul-

sions, encephalopathy, disseminated intravascular coagulation 

have been linked to presence of Norovirus past intestinal tissue.7 

Typically, aminotransferase levels normalize within 4 weeks of on-

set of acute gastroenteritis in otherwise healthy subjects.3 Wheth-

er this applies to immunocompromised hosts is uncertain, espe-

cially since they may shed the virus or have clinical disease for 

years.8

We present two cases of liver transplants, who present with 

chronic norovirus infection/shedding with chronic hepatitis and 

persistently elevated serum aminotransferases (beyond 4 weeks) 

not attributable to any other etiology. 

Case 1

A three-year-old girl was diagnosed with hepatoblastoma at the 

age of 11 months. She received chemotherapy, then orthotopic 

liver transplant with duct to duct anastomosis and biliary stent 

placement 2 months later. Donor was cytomegalovirus (CMV) and 

Epstein-Barr virus (EBV) negative. Post-operative course was un-

complicated, and her aminotransferase levels normalized within 
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two weeks of transplant. Standard of care and immunosuppres-

sion (including tacrolimus) protocols were followed. Five months 

later she was found to have elevated aminotransferase levels (as-

partate aminotransferase [AST] 84, alanine aminotransferase 

[ALT] 119 IU/L). She was anemic with hemoglobin of eight with 

low white blood cell count that was attributed to chemotherapy, 

and otherwise her labs were essentially normal. At that point she 

was having diarrhea coinciding with elevated transaminases (up 

to 10 times a day, watery non-bloody) and non-bilious non-

bloody vomiting. Stool testing was positive for Norovirus (Veri-

gene®, Luminex Corporation, Austin, TX, USA; Enteric Pathogens 

Nucleic Acid Test). The rest of the panel was negative. Clostridium 
difficile  (C. diff ), blood and stool adenovirus and enterovirus, hu-

man herpes virus (HHV)-6, CMV, EBV, nasopharyngeal swabs 

were all negative as well. She underwent a liver biopsy at the time 

that showed few portal tracts with lymphocytic infiltration invad-

ing adjacent lobules, with slight sinusoidal and lobular eosinophils 

and hepatocyte ballooning/dropout, acute rejection was ruled out 

(Fig. 1A). Liver tissue viral culture was negative. Liver ultrasound 

with Doppler showed stable waveforms. Testing for donor-specific 

antibodies (for antibody mediated rejection), and liver ultrasound/

doppler were negative. Elevated aminotransferase levels were 

thus attributed to norovirus infection. Subsequently, stool testing 

for norovirus was persistently positive in four different occasions 

with the most recent being 10 months from first infection (15 

months post-transplant). She did have mild baseline symptoms of 

loose stools up to 4 times daily and daily vomiting. 

Her aminotransferases became persistently elevated over the 

course of 10 months (ALT range 49–75 with peaks up to 400 IU/L, 

AST normal to 60 with peaks to 700 IU/L). She underwent multi-

ple liver biopsies that showed similar findings to the first one.

Subsequently, intravenous immunoglobulin (IVIG) at a dose of  

1 g/kg was administered. A total of 3 doses 1 week apart were 

given. Her aminotransferase levels showed improvement after 3rd 

dose (ALT dropped from 400 to 200 IU/L), and later complete 

normalization in 5 months (21 months following transplant).

Case 2

An 8-year-old boy underwent liver transplantation for the diag-

nosis of congenital hepatic fibrosis and Caroli’s disease. Post-op-

erative course was uncomplicated. Aminotransferases rose 3 

months later with ALT in 90 and AST in 60 IU/L. He did have 

symptoms of diarrhea and vomiting at the time.

Liver biopsy did show lobular inflammation with patchy portal 

inflammation with lymphocytes, eosinophils and histiocytes, but 

no plasma cells, also hepatocyte dropout (Fig. 1B). Rejection was 

ruled out. Viral tissue cultures and stainings were also negative. 

Similar to case 1, stool testing was positive for Norovirus (Veri-

gene®, Luminex Corporation; Enteric Pathogens Nucleic Acid 

Test). The rest of the panel was negative. C. diff, blood and stool 

adenovirus and enterovirus, HHV-6, CMV, EBV, nasopharyngeal 

swabs were all negative as well. His stools studies persistently 

tested positive for norovirus in four different occasions, up to a 

year following transplant. Aminotransferase levels remained ele-

Figure 1. Liver biopsies obtained during the course of persistent elevation of aminotransferases and norovirus infection. (A) Hematoxylin and Eosin 
stain showing hepatocyte dropout (apoptosis) (left arrow), with lymphocytic infiltrate (right arrow). (B) Hematoxylin and Eosin stain Lobular inflamma-
tion with mixed lymphocytic and eosinophilic infiltrate.
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vated during the course (peak ALT 400 IU/L, peak AST 300 IU/L). 

Multiple liver biopsies showed findings similar to the first biopsy 

(lobular inflammation with patchy portal inflammation with lym-

phocytes, eosinophils and histiocytes, but no plasma cells, also 

hepatocyte dropout), with one of them showing an additional 

finding of neutrophilic microabscess consistent with a viral hepati-

tis pattern.

His stool studies persistently tested positive for norovirus in four 

different occasions, up to a year following transplant. However, 

his diarrhea lasted less than 2 weeks following initial infection, 

with subsequent intermittent episodes lasting less than 3 days.  

Therefore, he was considered a chronic “carrier”.

Eventually, aminotransferase levels improved after lowering im-

munosuppression (in the form of decreasing tacrolimus trough 

levels), and he was able to clear the virus.

Discussion

Chronic diarrhea caused by Norovirus infection and persistent 

shedding in immunocompromised and transplant patients have 

been observed in many studies.8,9 In fact, It is one of the most 

common infectious agents isolated from patients with chronic di-

arrhea in this setting, followed by C. diff  and CMV. In an adult 

study of solid organ transplant recipients; norovirus was isolated 

in 35% of subjects presenting with chronic diarrhea, compared to 

C. diff and CMV that were isolated in 25%, in 12% of cases re-

spectively. Diarrhea due to Norovirus was associated with the 

most protracted course; up to 241 days compared to 71 days in 

the control group.9

Many non-hepatotropic viruses can potentially induce liver inju-

ry, possibly by an indirect pathway. The exact mechanism of injury 

is not well understood, but influenza induced hepatitis in animal 

studies showed that when aminotransferase levels were elevated, 

viral genome was absent in hepatocytes, while strongly present in 

lung tissue; indicating a “collateral damage” phenomenon.2  Inter-

estingly, liver histology did demonstrate lymphocytic infiltration 

(CD8+ T cell predominant) in the influenza-infected mice along 

with apoptotic bodies.2 This is in line with the lobular inflamma-

tion and hepatocyte dropout seen in our cases, a picture that is 

commonly found in viral induced hepatitis.10

Norovirus can potentially be one of those viruses that cause 

“collateral damage” phenomenon rather than direct cytopathic or 

specific (CD4+ T reg cell activation) immune dependent necroin-

flammation seen with hepatotropic viruses. Regardless of the 

mechanism, many studies consistently demonstrated a relation-

ship between Norovirus related acute gastroenteritis and eleva-

tion in serum aminotransferases.3-6 Aminotransferase levels com-

pletely normalized with the resolution of diarrhea or within 

maximum of 4 weeks of symptom onset. Unfortunately, isolating 

Norovirus from liver tissue is challenging as there’s no commercially 

available test for Norovirus tissue culture or tissue polymerase 

chain reaction, making it difficult to understand the exact mecha-

nism of liver injury.

The prolonged duration of viral effect on hepatocytes (or en-

terocytes in case of prolonged diarrhea) in transplant status may 

be explained by alteration in T cell function with immunosuppres-

sive drugs, specifically calcinurin inhibitors. Tacrolimus has been 

documented to inhibit T cell cytotoxicity, and alter the ratio of Th1 

(CD45RC high)/Th2 (CD45R low) preferentially inhibiting Th1 cells. 

Some animal studies showed that “CD45R low” T cells were 

linked to uveitis, and immune regulation in Graft Versus Host Dis-

ease.11,12 Whether alteration in Th1/Th2 ratio is directly related to 

the prolonged effect of norovirus on hepatocytes is not clear.

Treatment of chronic norovirus infection in immunocompro-

mised host is not well established. Decreasing immunosuppres-

sion dosage, Nitazoxanide, IVIG, or oral immunoglobulin may be 

considered; although evidence of their effectiveness is limited, 

and further studies are necessary to determine optimal treat-

ment.13,14

Our cases had documented persistent norovirus positivity in 

stools, along with high aminotransferase levels lasting beyond 4 

weeks, and biopsy findings compatible with chronic viral hepati-

tis, while essentially having negative comprehensive viral workup. 

This is an interesting finding since previously reported association 

between Norovirus and elevated aminotransferases was limited to 

the 4 week mark or the acute phase of gastroenteritis. To our 

knowledge, this has not been previously reported. Those cases 

present a unique and interesting observation that warrants fur-

ther studies and improved virus isolation techniques from liver tis-

sue to determine the exact mechanism of injury. 

Conclusion

Chronic “transaminitis” and hepatitis can be observed in asso-

ciation with chronic Norovirus infection and carrier state in the 

setting of liver transplant, albeit the exact mechanism is un-

known. It is reasonable to consider chronic norovirus infection or 

carrier state in the differential when evaluating liver transplant 
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patients presenting with elevated aminotransferases when other 

common etiologies have been excluded, especially since the em-

piric use of steroids for presumed rejection can further prolong 

the infection.
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