
P
os

te
d

on
A

u
th

or
ea

6
J
u
l

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

40
71

55
.5

10
59

31
2

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

The use of GV-971 induces liver injury in an Alzheimer’s disease

patient

Hao-Ran Cheng1, Cai-Yun Wen1, Chunhong Zhang2, William Kwapong3, and zhen wang2

1Wenzhou Medical University First Affiliated Hospital
2Affiliation not available
3West China Hospital of Medicine

July 6, 2020

Abstract

A 57-year old woman with Alzheimer’s disease developed liver injury 4 days after starting GV-971 therapy. This woman had

no history of drug allergy before her AD diagnosis. After started her GV-971 medication (150 mg bid) while taking donepezil

and memantine hydrochloride, she presented with jaundice of the skin and sclera, loss of appetite and fatigue. Laboratory

examination suggested that liver function was abnormal with serum levels of alanine transaminase (ALT) (737 U/L), aspartate

transaminase (1006 U/L). And Magnetic Resonance Imaging (MRI) showed the interstitial edema of the portal vein and the

thickened gallbladder wall, which suggested the possibility of active liver disease or liver injury. Our report showed that GV-971

may lead to liver injury and we suggest that clinicians should monitor liver functions when using GV-971 in AD patients.

Introduction

Sodium oligomannate capsules (GV-971; Green Valley Pharmaceuticals, Shanghai, China), a regulator of
gut microbiota derived from marine algae, was approved by the China Food and Drugs Administration
in November 2019 for the treatment of mild to moderate patients diagnosed with Alzheimer’s diseases, to
improve cognitive function1. Previous AD treatment was focused on restoring the balance of neurotransmit-
ters in the brain; however, increasing evidence has suggested the association between gut dysbiosis and AD
progression1. The drug, GV-971, purportedly works by modifying gut bacteria, which has been proven to
reduce brain inflammation in genetically engineered mice afflicted with AD. The role of gut microbiota in
AD patients remains obscure. In this report, we shed light on the effect of GV-971 in an AD patient.

Results - Case presentation

A 57-year old woman with Alzheimer’s disease developed liver injury 4 days after starting GV-971 therapy.
This woman had no history of drug allergy before her AD diagnosis. She had been diagnosed with Alzheimer’s
disease for 10 years and has been on donepezil and memantine hydrochloride medication. Her recent follow-
up in October 2019, showednormal liver function test but serum γ-glutamyltransferase (79 U/L) was slightly
elevated; her Mini-Mental State Examination (MMSE) score was 0 and her Montreal Cognitive Assessment
(MoCA) score was 1.

On January 24, 2020, this patient started her GV-971 medication (150 mg bid) while taking donepezil and
memantine hydrochloride; 4 days after her GV-971 therapy, she presented to the hospital with jaundice of
the skin and sclera, loss of appetite and fatigue. On January 30, 2020, she stopped taking GV-971 after
consultation. During drug withdrawal, jaundice started to fade and appetite returned to normal. Due to
the coronavirus outbreak, the patient was hospitalized on February 18, 2020, and started liver protection
therapy.
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Serum levels of total bilirubin (411 μmol/L), direct bilirubin (337 μmol/L), alanine transaminase (ALT)
(737 U/L), aspartate transaminase (1006 U/L), alkaline phosphatase (165 U/L), γ-glutamyltransferase (144
U/L), eosinophil count (0.02×109/L). Magnetic Resonance Imaging (MRI) showed the interstitial edema of
the portal vein and the thickened gallbladder wall, which showed the possibility of active liver disease or liver
injury as shown in Figure 1. Analysis of serum protein electrophoresis excluded the diagnosis of autoimmune
hepatitis and Wilson’s disease. A liver biopsy was not done because the patient could not cooperate.

During hospitalization, the patient’s symptoms and liver function gradually improved.

Discussion

Drug-induced liver injury (DILI) is a liver injury induced by all types of prescription or non-prescription
drugs; it is a common drug reaction and one of the leading causes of drug withdrawal which results in liver
failure and death 2. A recent review suggested that the contributing factor of DILI may be drug interactions
and multisystem involvement 3. Nonetheless, it’s a challengeto diagnose DILI due to insufficient objective
and specific diagnostic indices and DILI has no particular treatment methods 4, 5.

Our present case report showed that our patient presented with jaundice, loss of appetite and fatigue and
her radiologic examination showed active liver injury. However, symptoms of liver injury and higher levels
of bilirubin and liver enzymes improved after stopping the intake of GV-971. The clinical course of her
disease and clinical examinations suggested that GV-971 was the most likely cause of DILI in our patient.
RousselUclaf Causality Assessment Method (RUCAM), a scale used in assessing causality of drug-induced
liver injury, was used in our current case to determine the cause (GV-971) in our current report.

According to the EASL Clinical Practice Guidelines, DILI can be classified as direct DILI and idiosyncratic
DILI (IDILI); IDILI can be further divided into immunologically IDILI and genetically IDILI according to
the patient’s immune response. Additionally, immunologically IDILI can manifest itself as hypersensitivity
and autoimmunity. The liver injury that occurred four days after starting GV-971 therapy and the normal
reports of serum immunology and liver antigens spectrum showed hypersensitivity which led us to suggest
our patient had immunological IDILI. Based on the revised DILI criteria by the Council for International
Organizations of Medical Sciences (CIOMS), our patient showed the hepatocellular pattern of IDILI6, 7.
However, our patient did not present with systemic allergies such as fever, rash or eosinophilia; this may be
due to the patient’s immune reaction to the drug or the duration of drug usage.

Conclusion

Our current report is the first to show that GV-971 is associated with drug-induced hepatitis in an AD
patient. Our report showed that GV-971 may lead to liver injury and we suggest that clinicians should
monitor liver functions when using GV-971 in AD patients.
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Figure legend

Figure 1. Magnetic Resonance Imaging (MRI) of the patient. MRI showed the wall of the gallbladder thicke-
ned and had line shadows next to the portal vein branches which were low signal in T1WI and high signal
in T2WI. This showed the interstitial edema of the portal vein branches and the thickened gallbladder wall,
which revealed the possibility of active liver disease or liver injury.
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