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 Abstract

Norovirus is the common cause of gastroenteritis in humans. There is no report of liver dysfunction in children caused by no-
rovirus infection. Baclofen has been used mainly to treat spasticity in children with cerebral palsy. Hepatotoxicity of baclofen 
has not been previously described in children. This report describes the case of acute liver dysfunction in the course of noro-
virus gastroenteritis in a child with cerebral palsy (CP) on baclofen. A 7-year 7month-old child who diagnosed spastic quad-
riplegic cerebral palsy showed mild fever and diarrhea. He started taking baclofen a week before the symptom started. His 
illness was diagnosed as norovirus gastroenteritis, but liver dysfunction accompanied this gastroenteritis (AST/ALT 589/401 
(IU/L)). He recovered completely within 2 weeks without any damage left. When a child with cerebral palsy gets norovirus 
enteritis while taking baclofen, it would be necessary to close monitoring for liver failure.
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Introduction

Human norovirus, previously known as the Norwalk virus was 
the first virus that was identified as causing gastroenteritis in 
humans. Although norovirus gastroenteritis is generally mild 
and of short duration, new evidence suggests that the illness 
can be severe and sometimes fatal, especially among vulner-
able populations-young children and the elderly and is a com-
mon cause of hospitalization for gastroenteritis [1]. Its infec-
tious potential is estimated to be very high compared to other 
enteroviruses such as rotavirus, adenovirus and astrovirus. 
The virus is sometimes thought to lead to whole-body infec-
tion. Previous case report showed a 48-year-old female with 
norovirus gastroenteritis underwent acute liver dysfunction 
[2] and the other case report showed the liver damage caused 
by rotavirus infection in a child [3]. However, there is no report 
of liver dysfunction in children caused by norovirus infection. 

Baclofen has been used mainly to treat spasticity in children 
with cerebral palsy. 80 to 85% of baclofen is thought to be 
eliminated via the kidneys without liver metabolism [4]. There 
are few reports about the hepatic side effects of baclofen in 
patients with normal hepatic and renal function. Baclofen is 
known as a drug with low liver toxicity to the extent that it 
is used to reduce alcohol dependency in patients with liver 
cirrhosis. Addolorato et al. [5] reported the absence of hep-

atotoxic effects by the significant decreased of serum trans-
aminases in 84 alcohol-dependent adult patients with liver 
cirrhosis under baclofen. Furthermore, the hepatotoxicity of 
baclofen has not been previously described in children.

This report describes the case of acute liver dysfunction in the 
course of norovirus gastroenteritis in a child with cerebral pal-
sy (CP) on baclofen. The objective of this clinical case report is 
to highlight this unusual liver dysfunction to avoid the delayed 
diagnosis and management. This case report was approved by 
ethics committee of our hospital (Institutional Review Board 
of Bundang Jesaeng General Hospital, DMC 2020-04-002).

Case Report

A 7-year 7month-old boy who diagnosed spastic quadriplegic 
CP admitted to the department of rehabilitation medicine for 
the intensive physical therapy. The patient was born at the 
gestational age of 39+5 weeks, with a weight of 3.6kg through 
spontaneous delivery. He born to a mother without an un-
derlying medical condition. He had received intensive care in 
the neonatal intensive care unit for respiratory syncytial viral 
pneumonia on the 25th day of birth, and had been occurred 
the sudden cardiac arrest. At that time, 10 minutes of car-
diopulmonary resuscitation had been performed, and there 
had been a return of spontaneous circulation. He had had 20 
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myoclonic seizures of less than 10 minutes at that time. And 
his brain magnetic resonance imaging had showed a bilateral 
basal ganglia infarction. He was given the percutaneous endo-
scopic gastrostomy (PEG) at 7 months of age due to dysphagia 
and frequent vomiting. He fed on the enteral nutrition fluid 
by PEG tube. The patient weighed 22.4 kg for a height of 115 
cm when he admitted. He had severe limitations in head and 
trunk control, and required total physical assistance (Gross 
Motor Function Classification System level V).

He had severe spasticity (Modified Ashworth scale grade IV), 
and was taking dantrolene sodium(Anorex○R) 12.5mg and 
clonazepam (Rivotril○R) 0.25mg twice (Figure 1). These drugs 
had been taken for more than 6 months before the patient 
was hospitalized. Because the patient’s spasticity was not con-
trolled, dantrolene sodium was cut off and baclofen (Bacron○R) 
5mg was added 3 times a day on the 5th day of admission. 
After adding baclofen, the spasticity was controlled. On the 
laboratory tests at the time of hospitalization, the results of 
the liver function test and the renal function test showed no 
significant abnormalities (aspartate aminotransferase (AST) 
24 IU/L, Alanine aminotransferase (ALT) 15 IU/L, estimated 
glomerular filtration rate(eGFR) 287.50 ml/min/1.73m2, 
Blood Urea Nitrogen (BUN) 17.8ml/dL, creatinine 0.28 mg/dL) 
(Figure 1).

He had diarrhea with fever on the 13th day of hospitaliza-
tion (Figure 1). The next day (day 14), he had a fever with 20 
times of diarrhea, and conducted laboratory tests (Figure 1). 
Blood tests showed an increase in AST/ALT from 24/15 (IU/L) 
to 589/401 (IU/L) and an increase in inflammation levels from 
erythrocyte sedimentation rate (ESR) 21 (mm/h), C-reactive 
protein (CRP) 16.93 (mg/dL). No abnormalities were observed 
in the abdomen sonography. A nasopharyngeal swab was 
negative for Influenza A and B antigen. Test results for anti- 
Hepatitis A (HAV) immunoglobulin M (IgM), Hepatitis B sur-
face antigen (HBs Ag), anti-Epstein-Barr virus capsid antigen 
(EBV VCA) IgM, Cytomegalovirus antibody (CMV Ab) IgM were 
negative. The result for Anti-HBs was reactive. The culture of 
a fecal specimen was negative for salmonella and shigella. 

Figure 1: Laboratory data, drug history and clinical course of the case.

The fecal specimen was assayed for the bacterial and viral ge-
nomes using reverse transcription–polymerase chain reaction 
(RT-PCR), and Norovirus G II was detected.

He was applied heptatonics and intravenous hydration, and 
stopped taking the anti-spasticity medications. Conservative 
treatment improved his clinical symptoms. And AST/ALT im-
proved to 159/289(IU/L) on Day 11 and 28/32(IU/L) on Day 19 
(Figure 1). He recovered completely within 2 weeks without 
any damage left.

Discussion

Norovirus gastroenteritis is known to have no serious effect 
on the liver function. It is also known that baclofen excretes 
85% of the kidneys, and therefore does not raise AST/ALT seri-
ously. Although each of these situations may not be able to 
cause significant liver dysfunction, it can cause a serious AST/
ALT elevation when two situations overlap. From this point of 
view, this case report has great implications. This case report 
suggests that when norovirus enteritis occurs in children tak-
ing baclofen, the AST/ALT level must be checked and prompt 
management taken.

The hypertransaminasaemia in this case can be thought of as 
two mechanisms. The first hypothesis is that pre-renal dys-
function was caused by multiple diarrheas due to norovirus 
gastroenteritis, and this may cause liver damage as the ba-
clofen underwent the hepatic metabolism instead of the re-
nal metabolism. The second hypothesis is that the norovirus 
gastroenteritis and baclofen may cause the synergic effects 
and cause liver dysfunction. Norovirus infection occasionally 
develops into pre-renal acute renal failure (ARF) as a result 
of the dehydration caused by severe diarrhea and vomiting. 
In the previous case report, there was a norovirus-associated 
renal ARF in a previously healthy individual [6]. Therefore, it 
should be noted that, even when a drug that is excreted via 
the kidneys is used, the flow of metabolism may be changed 
when renal function decrease due to norovirus infection. As 
mentioned in the introduction, baclofen absorption after oral 
administration occurs mainly in the proximal small intestine, 
and the kidney normally excretes the baclofen essentially 
unchanged, but the liver can metabolize as much as 15% of 
a given dose. This is why the liver function test is advisable 
during baclofen administration in patients with impaired renal 
function. In this case, eGFR was 287.50 mL/min/1.73m2 at day 
2, and was reduced to 129.84 mL/min/1.73m2 at day 13 when 
the gastroenteritis occurred. This suggests the possibility of 
pre-renal dysfunction has occurred, which may have caused 
problems with renal metabolism of baclofen. This would have 
led to the hepatic metabolism of baclofen. The pre-renal dys-
function would have been resolved by intravenous rehydra-
tion, which would have improved the liver dysfunction. How-
ever, the level of eGFR on Day 13 is 129.84mL/min/1.73m2, 
which is in the normal range. So, the first hypothesis does not 
fully explain the cause of the liver dysfunction. Therefore, the 
second hypothesis, norovirus gastroenteritis and baclofen 
caused the synergistic effect, which is not negligible.
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Conclusion

In conclusion, the present case alerts us to the presence of 
liver dysfunction with norovirus gastroenteritis in a cerebral 
palsy child on baclofen. If a child with cerebral palsy gets no-
rovirus enteritis while taking baclofen, it will be necessary to 
check for liver failure.
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