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Abstract
Acute liver failure (ALF) is a syndrome defined by coa 
gulopathy and encephalopathy and no effective treat 
ments have been established, except for liver trans­
plantation. However, considering the limited supply 
of donors, we should endeavor to prevent the progre 
ssion of this syndrome in its early stage to improve 
the prognosis of patients with ALF. Recently, several 
authors have reported that over-activation of intrahe­
patic macrophages plays an important role in the pro­
gression of ALF and we have developed a new treat­
ment method, transcatheter arterial steroid injection 
therapy (TASIT), to suppress macrophage activation. 
We have now used TASIT for 5 years and have found 
that TASIT is effective for patients with over-activation 
of macrophages in the liver but not for those with lesser 
activation of macrophages. Therefore, to identify the 
most appropriate patients for TASIT, we tried to cate­
gorize patients with ALF or acute liver injury according 
to markers for the degree of intrahepatic macrophage 
activation. This approach was helpful to select the appro­

priate treatment including liver transplantation. We be­
lieve that it is essential to analyze disease progression 
in each patient before selecting the most appropriate 
treatment. 
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INTRODUCTION
Acute liver failure (ALF), characterized by massive ne­
crosis of  the liver, is a syndrome defined by the onset 
of  coagulopathy and hepatic encephalopathy and has a 
mortality rate ranging from 50% to 70%[1-6]. Most patients 
die of  liver failure but some die because of  bacterial 
infection or gastro-intestinal bleeding during the progre­
ssive decline in liver function. The prognosis of  ALF has 
not dramatically improved, despite the introduction of  
supporting treatments such as plasma ex­change, dialysis 
and antibiotics[7-10]. Although liver transplantation is the 
only effective treatment, it is seldom performed, mainly 
because of  the rapid progression of  liver failure and the 
shortage of  donors.  

Why has the prognosis of  ALF not improved? It may 
be because the pathogenesis of  ALF is poorly unders­
tood. With limited understanding of  the underlying patho­
genesis, we cannot evaluate ways to prevent the progre­
ssion of  liver failure. ALF is considered to be a syndrome, 
which means that there are various routes that lead to 
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massive liver necrosis. Therefore, in the past, the possible 
roles of  triggers such as hepatitis viruses and hepatotoxic 
materials have been extensively discussed. However, none 
of  the underlying mechanisms have been clarified, except 
in the cases caused by acetaminophen[11-13].  

Recently, several authors reported increased serum 
levels of  macrophage-derived factors in patients with ALF, 
irrespective of  the trigger, which suggests that activated 
macrophages play an important role in the progression 
of  ALF[14-16]. These reports led us to categorize patients 
with ALF in terms of  the relationship between the macro­
phage activation and disease progression and to develop 
a new treatment, transcatheter arterial injection therapy 
(TASIT), for patients in the early stage of  ALF. Based 
on our analyses of  the accumulated cases, this treatment 
has elicited good responses in many patients but specific 
conditions were required for the responders. In this ar­
ticle, we discuss the clinical usefulness of  TASIT and our 
system to identify patients with ALF/acute liver injury 
who would likely benefit from TASIT.  

ACTIVATED MACROPHAGES AND 
MICROCIRCULATORY DISTURBANCES
In the last decade, several authors have reported increases 
in macrophage-derived CD-163 and osteopontin in the 
serum of  patients with ALF[14-16]. Using the hypothesis 
that these factors might be produced by activated macro­
phages in the liver, we pathologically examined a series 
of  resected livers from patients with ALF who had under­
gone liver transplantation and liver biopsy samples from 
patients in the early stage of  ALF with very high levels 
of  serum alanine aminotransferase (ALT)[17]. Of  note, we 
found diffuse proliferation of  activated macrophages in 
the liver in the majority of  these resected livers and biopsy 
samples. 

To collect further evidence of  macrophage activation, 
we measured the serum ferritin concentration in 100 pa­
tients with severe acute liver injury, including ALF. The 
etiology of  acute liver injury included HAV (n = 9), HBV 
(n = 31), HCV (n = 3), drugs other than acetaminophen (n 
= 6), Wilson’s disease (n = 5), autoimmune hepatitis (n = 3) 
and 43 cases with indeterminate etiology. We found that 
the serum ferritin levels were elevated in most patients 
and, in about a half  of  them, the concentrations exceeded 
10 000 ng/mL[17]. Although the serum ferritin levels are el­
evated in various diseases including infectious diseases and 
malignancies, such markedly high levels are comparable to 
those found only in macrophage activating syndrome[18-20]. 
Importantly, in some patients, the serum ferritin concen­
tration was in the normal range or only slightly elevated, 
despite ALT levels exceeding 1 000 U/L. It is known that 
the serum ferritin concentration increases in acute hepati­
tis and that the elevated ferritin is derived from collapsed 
hepatocytes. However, the presence of  patients with high 
ALT and normal ferritin levels strongly suggests that the 
remarkably elevated serum ferritin concentration in acute 
liver injury is mainly derived from activated macrophages 
and not from hepatocytes[21-26].  

Because the activation of  macrophages in the liver oc­
curs during the early stage of  ALF and worsens liver dam­
age, it remains unclear how the activated macrophages are 
involved in the massive hepatocytic death. To answer this 
question, we focused on the production of  lactate dehy­
drogenase (LDH) in the liver which increases in response 
to hypoxia[27-29]. Pathological examination of  liver biopsy 
samples from patients in the early stage of  ALF showed 
that hepatocytic LDH expression increased in correla­
tion with macrophage proliferation. According to these 
findings, we believe that the terminal process underlying 
massive hepatocytic death in ALF might be intrahepatic 
hypoxia caused by microcirculatory disturbances in the 
liver. Although the steps involved in the progression from 
macrophage activation to hepatic microcirculatory distur­
bances are unclear, it is likely that the macrophages secrete 
cytokines that harm the endothelial cells, resulting in fibrin 
accumulation in the sinusoid as revealed in animal mod­
els[30].

TRANSCATHETER ARTERIAL STEROID 
INJECTION THERAPY
If  the activation and proliferation of  macrophages in 
the liver are the main causes of  the massive hepatocytic 
death, a procedure that suppresses macrophage activity 
in patients in the early stage of  ALF could prevent pro­
gression to severe liver failure. Based on this hypothesis, 
we developed a new treatment method called TASIT in 
2005[31]. In this procedure, methylprednisolone is injected 
via the proper hepatic artery for 2 h (1 000 mg/d for 3 
d). If  severe coagulopathy is observed, once daily plasma 
exchange is added to the regimen. 

In 2006, we reported our initial results for the first 
17 patients who underwent TASIT and evaluated its 
efficacy and safety by comparison with the same num­
ber of  patients who were admitted just before the in­
troduction of  TASIT or who rejected TASIT[31]. The 
patients enrolled in that study fulfilled at least one of  the 
following criteria: (1) progressive and sustained prolonged 
prothrombin time (PT) [PT-international normalized 
ratio (INR) > 1.5 for 3 d]; (2) presence of  ascites; or (3) 
presence of  hepatic encephalopathy. Although the study 
was not a randomized trial, the prognosis of  the patients 
treated with TASIT was dramatically improved compared 
with those without TASIT, with survival rates of  76% 
and 24% respectively. Furthermore, no complications, 
other than a transient elevation in the serum glucose con­
centration, were observed. For cases where TASIT was 
effective, the coagulopathy and encephalopathy improved 
rapidly (unpublished observations). The average duration 
of  hospitalization for conservative survivors with TASIT 
was less than 2 wk. To date, a total of  71 patients with 
ALF or severe acute liver injury expecting to proceed to 
ALF have undergone TASIT and the conservative survival 
rate exceeds 70%. We have experienced no complications 
directly caused by the TASIT procedure except one case 
in which a limited puncture site hematoma was observed.

To clarify how the arterially injected steroids affect 
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the activated macrophages in the liver, we investigated 
the pathological changes in some patients by comparing 
liver biopsy samples taken before and 1 wk after TASIT. 
This study revealed that the number of  proliferated ma­
crophages decreased after TASIT, as did LDH produc­
tion, indicating that the efficacy of  TASIT is dependent 
on correcting intrahepatic microcirculatory disturbances 
by suppressing macrophage activity. 

CLASSIFICATION OF PATIENTS FOR 
APPROPRIATE TREATMENT 
As described above, ALF is defined as a syndrome asso­
ciated with coagulopathy and hepatic encephalopathy. 
Several liver-supporting treatments are recommended for 
patients who fulfilled the criteria of  ALF but there are 
no guidelines for patients with coagulopathy but not ence­
phalopathy. Because the transition from acute liver injury 
without encephalopathy to ALF is continuous, there 
are currently no methods to predict the prognosis of  
patients with severe acute liver injury and the likelihood 
of  death as a result of  ALF. Furthermore, there is no evi­
dence to show that the mechanism of  liver injury is qua­
litatively different between patients with versus without 
encephalopathy. Indeed, hepatic encephalopathy is an 
important symptom used to predict whether a patient 
should undergo liver transplantation. Nevertheless, we 
believe it is important to prevent the progression to ALF 
before the development of  encephalopathy to improve 
the prognosis of  these patients. In other words, the 
present definition of  ALF encourages us to delay liver-
supporting treatments until encephalopathy becomes 
overt. Thus, we believe that the definition of  ALF should 
be reviewed and reconstructed on the basis of  current 
evidence. 

Importantly, the theory that over-activation of  mac­

rophages is involved in the progression of  ALF might 
be common to most patients with ALF, regardless of  the 
trigger. Therefore, it is reasonable to classify patients with 
acute liver injury, with or without encephalopathy, accord­
ing to the grade of  intrahepatic macrophage activation. 
If  TASIT suppresses macrophage activation, such a clas­
sification would be clinically relevant as an indication for 
TASIT, replacing the traditional definition of  ALF based 
on the existence of  encephalopathy.   

The next question to answer is how we can determine 
the grade/contribution of  intrahepatic macrophage ac­
tivation. Based on our clinical experience with TASIT, 
we have uncovered the following important findings: (1) 
Patients with high serum ferritin concentrations showed 
strong coagulopathy, regardless of  the triggers; (2) The 
serum levels of  LDH are correlated with those of  fer­
ritin; (3) In some patients, serum LDH and/or serum 
ferritin concentrations remained around the normal limit 
while serum ALT exceeded 1 000 U/L; (4) Among the 
patients with high levels of  serum LDH and ALT activity, 
some showed an abrupt spontaneous decrease in LDH 
after observation for 6 to 12 h while ALT levels remained 
elevated; (5) TASIT was mainly effective in patients with 
a high serum ferritin concentration which was not influ­
enced by the etiology of  liver injury; (6) For patients with 
effective TASIT, the serum LDH concentration decreased 
abruptly compared with the changes in ALT levels; and (7) 
Some patients without excessively high ferritin or LDH 
progressed to liver failure when their ALT levels remained 
elevated for a long period.

Based on these findings, we have proposed a mecha­
nism underlying the progression of  acute liver injury with 
coagulopathy/ALF (Figure 1). Acute hepatitis is caused 
by various triggers such as viruses, chemicals and autoim­
mune disorders. Most viruses and autoimmune disorders 
damage hepatocytes via cytotoxic T cells while hepato­
toxic chemicals do so directly. We call these processes the 
“first hit”. Although the first hit is usually not sufficient to 
lead to ALF, a vigorous and/or prolonged first hit could 
result in ALF. In some patients experiencing the first hit, 
over-activation of  macrophages occurs in the liver, lead­
ing to disturbed intrahepatic microcirculation and massive 
hepatocytic death. The grade of  macrophage activation 
and the consequent microcirculatory disturbances can be 
estimated by the serum ferritin and LDH levels respec­
tively[32]. We call the process involved in macrophage ac­
tivation the “second hit”. The activation of  macrophages 
spontaneously declines in some patients who may recover 
naturally. However, if  macrophage activation is prolonged, 
the risk of  death due to liver failure is greatly increased. 
The intensity and range of  liver damage, represented by 
prolonged PT and elevated serum ALT concentrations, 
are determined by the sum of  the first and second hits. 
TASIT is thought to be effective by preventing the sec­
ond hit. Therefore, TASIT should be effective in patients 
whose liver failure is mainly caused by the second hit but 
not for those with first-hit-dominant liver failure. 
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AHC/ALF
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First hit
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Vigorous and/or 
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Figure 1  Overview of acute liver failure. Various triggers may directly harm 
the hepatocytes as a first hit, although this is usually not strong enough to lead 
to acute liver failure (ALF). In some patients who experience a first hit, over-acti
vation of macrophages occurs in the liver as a second hit which leads to micro
circulatory disturbances in the liver and massive hepatocyte death. The activated 
macrophages spontaneously decline in some patients but, if this activity is 
prolonged, the risk of death is substantially increased. Overall, the degree of liver 
damage is determined by the sum of the first and second hit. AH: acute hepatitis; 
AHC: acute hepatitis with coagulopathy.



CLASSIFICATION OF ACUTE LIVER 
INJURY WITH COAGULOPATHY
Patients admitted to our hospital with acute liver injury 
(ALT > 1 000 U/L) and coagulopathy (PT-INR > 1.5) 
show an elevated ALT/LDH ratio (Figure 2). Based 
on our experience, ratios < 1.5 represent liver injury 
mainly caused by the second hit while ratios of  1.5-3.0 
indicate equal contributions of  the first and second hit.  
Meanwhile, for patients with an ALT/LDH ratio > 3.0, 
the liver injury is due to a first-hit-dominant mechanism. 
In the third condition, we can provide liver-supporting 
treatment to prevent first hit and continue until liver 
transplantation can be performed.  

For patients with an ALT/LDH ratio < 3.0, we moni­
tor the ratio for 6-12 h. In some patients, the ratio increas­
es abruptly during this period because of  a decrease in 
the LDH concentration. This phenomenon likely reflects 
spontaneous improvement of  the intrahepatic microcir­
culatory disturbances. In these patients, the serum fer­
ritin levels are generally high although they decrease soon 
thereafter. Most patients with a rapid increase in the ALT/
LDH ratio show improvements in coagulopathy but some 

still progress liver failure because the liver is thought to be 
severely damaged by the first hit. Most patients without 
an increase in the ALT/LDH ratio during the observation 
period present with remarkably elevated serum ferritin 
levels (> 5 000 ng/mL) and we perform TASIT in these 
patients. However some patients have relatively low serum 
ferritin levels (1 000-5 000 ng/mL) and the liver dam­
age in these patients may be due to a first-hit-dominant 
mechanism. Therefore, we proceed with liver-supporting 
treatments and liver transplantation. In a few patients, the 
serum ferritin level is < 1 000 ng/mL but they have a low 
ALT/LDH ratio. We believe that systemic circulatory dis­
orders may be present in these exceptional cases.

Our system is useful not only to determine the indica­
tion of  TASIT or to prepare patients for liver transplanta­
tion in the early stage of  the disease, but is also helpful 
to diagnose patients with rare etiologies. For example, we 
experienced a 40 year old man with an extremely high 
level of  serum ferritin (55 775 ng/mL) despite a relatively 
high ALT/LDH ratio (2.6). The high ferritin level would 
normally suggest second-hit-dominant liver injury but this 
was not supported by the ALT/LDH ratio which should 
have been lower if  ferritin was derived from the liver. We 
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PT-INR > 1.5 and ALT > 1 000 U/L

ALT/LDH < 1.5 1.5 < ALT/LDH < 3.0 ALT/LDH > 3.0

1st hit < 2nd hit 1st hit > 2nd hit 1st hit >> 2nd hit

Observation for 6 to 12 h

Not increasing ALT/LDH Increasing ALT/LDH

Liver supporting treatment 
Preparation for LT in loosing liver volume

Ferritin > 5 000 ng/mL 1000 ng/mL > Ferritin > 5 000 ng/mL Ferritin < 1 000 ng/mL

Indication for TASIT Liver supporting treatment 
Preparation for LT in loosing liver volume

Contribution of systemic circulation disturbance
Liver supporting treatment 
Preparation for LT in loosing liver volume

Figure 2  A method to classify patients with acute liver failure (acute liver injury) based on the grade of intrahepatic macrophage activation. First, patients are 
classified by their alanine aminotransferase (ALT)/lactate dehydrogenase (LDH) ratio which indicates the degree of hypoxia in liver.  When a patient has a high serum 
concentration of LDH compared with that of ALT, the extent of the involvement of macrophage activation is estimated by the serum ferritin concentration. TASIT: trans
catheter arterial steroid injection therapy. PT: prothrombin time; LT: liver transplantation.



considered that most of  serum ferritin was derived from 
extra-hepatic organs and we subsequently found that he 
was suffering from chronic active EB virus infection. Sim­
ilarly, we diagnosed a 35 year old woman with acute-onset 
of  Budd-Chiari syndrome after finding a low ALT/LDH 
ratio and a normal serum ferritin concentration in this pa­
tient. Both cases were diagnosed quickly after admission 
because of  our system to manage acute liver injury and 
the use of  a classification method based on the intrahe­
patic macrophage activation theory.

PROBLEMS TO BE CLARIFIED
We believe that our classification system is useful to better 
understand the processes underlying liver injury; however, 
there are several problems to be clarified. Firstly, we do 
not know what causes over-activation of  intrahepatic 
macrophages. Most patients with acute hepatitis are cured 
without developing coagulopathy and over-activation 
of  macrophages seldom occurs in these patients. Even 
in patients with macrophage over-activation, this activa­
tion spontaneously regresses in some patients. What 
determines the duration of  macrophage over-activation? 
Both the host’s condition and the etiologies such as vir­
uses and drugs may be responsible for the behavior of  
the macrophages. Secondly, it is unclear how activated 
macrophages cause microcirculatory disturbances. Al­
though we believe that cytokines released from activated 
macrophages harm endothelial cells, no evidence for this 
has been reported to date. If  we can clarify the underlying 
processes, we could develop more effective procedures 
than TASIT to suppress macrophage activation. 

Although TASIT is certainly effective for patients wi- 
th second-hit-dominant liver injury, the procedure has 
to be performed in the early stage of  the disease, ideally 
during the period corresponding to the peak serum ALT 
level. Once the liver becomes obviously atrophic, it is 
difficult to rescue the patients, even with TASIT, most 
likely because a large amount of  fibrin has accumulated 
in the sinusoids in the late stage of  the disease. Clearly, a 
new approach other than TASIT is needed to overcome 
this problem. Indeed, for patients in whom liver failure 
proceeds in the absence of  intrahepatic macrophage 
activation, there is still no effective method to prevent 
the disease progression. In our experience, TASIT was 
ineffective for patients with first-hit-dominant liver injury 
and liver transplantation was ultimately needed for these 
patients.  

In our hospital, the overall prognosis of  patients wi- 
th acute liver injury and coagulopathy has improved be­
cause of  our classification system and the introduction 
of  TASIT. In Japan, ALF is caused by hepatitis viruses in 
more than half  of  the patients whereas acetaminophen 
is the major cause of  ALF in European countries[33].  It is 
possible that TASIT is not effective for acetaminophen-
induced liver injury because it may be a first-hit-dominant 
type.  Therefore, further treatments are needed for such 
patients. 

CONCLUSION
Recent discussions of  ALF have mainly focused on the 
ability to predict prognosis because appropriate guidelines 
are needed to identify patients who will die without liver 
transplantation[34-37]. Accordingly, this trend is based on 
the notion that liver transplantation is the only effective 
method to rescue patients with ALF. Considering the 
limited supply of  donors, liver transplantation cannot 
improve the prognosis of  all patients with ALF. To reduce 
the number of  patients who die from ALF, we must halt 
disease progression before ALF proceeds to the end-stage 
and we must develop new methods to treat patients and 
systems to classify patients to select the most appropriate 
treatment. Here, we have proposed such systems in res­
ponse to these demands. We hope that further studies can 
elucidate the underlying mechanism involved in the de­
velopment and progression of  ALF and allow us to deve­
lop more effective systems and treatment for patients with 
acute liver injury.
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Abstract
AIM: To predict which chronic hepatitis C patients are 
likely to be late-responders, we herein investigated the 
clinical characteristics of null-responders at 36 wk with 
hepatitis C virus (HCV) genotype Ib and a high viral load 
during the course of pegylated interferon (Peg-IFN)/
ribavirin therapy.

METHODS: One hundred forty-two patients with ge
notype Ib HCV and a high viral load were included in 
this study. Peg-IFNα2b (1.5 µg/kg once a week) and  
ribavirin (600-1000 mg per day according to body 
weight) were administered for 48 wk. We defined null-
responders as the cases that never cleared serum HCV 
RNA as determined using RT-PCR until 36 wk. Other 
patients were defined as responders. We compared the 
clinical characteristics (age, gender, body mass index, 
previous treatment) and HCV RNA titer during the the
rapy between null-responders and responders. 

RESULTS: The HCV RNA clearance rate was 17.9% 
(24/134), 46.3% (62/134), 60.6% (86/142), 86.6% 
(123/142), and 88.0% (125/142) at 4, 8, 12, 24, and 
36 wk, respectively. There were 17 patients (12.0%) 
who were still null-responders at 36 wk. There were no 
differences in the clinical characteristics between the 
responders and null-responders except for the titer and 
decline rates of HCV RNA at 1 wk and 4 wk. The HCV 
RNA titers at 1 wk and after 4 wk of treatment were 
significantly higher in the null-responders in compari
son to the responders (P  <0.01). The serum HCV RNA 
titers of the responders decreased by 1.3 log after 1 
wk of treatment, and 1.6 log after 4 wk of treatment, 
respectively. On the other hand, the titers of the null 
responders decreased by only 0.5 log after 1 wk, and 
0.7 log after 4 wk of treatment, respectively. The de
crease rates of HCV RNA after 1 and 4 wk of treatment 
were significantly worse for null responders than for the 
responders (P  <0.01). 

CONCLUSION: The HCV RNA titer at 1 wk and 4 wk 
after initiating treatment may be useful for predicting 
null-responders to Peg-IFNα2b/ribavirin therapy. How
ever, further investigation is needed to determine the 
optimal time at which the decision to discontinue the 
Peg-IFNα2b/ribavirin therapy for null-responders can be 
made.
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INTRODUCTION
Chronic hepatitis C is a major cause of  liver cirrhosis 
and hepatocellular carcinoma[1,2]. Improvements in anti­
viral therapy for patients with hepatitis C virus (HCV) 
infection have recently been achieved by means of  the 
use of  pegylated interferon (Peg-IFN) combined with 
ribavirin[3-5], and this treatment strategy has become a 
standard therapy for the eradication of  HCV infection.  
However, the sustained virological response (SVR) rates 
in patients with HCV genotype 1 and a high viral load 
are still insufficient, and the search continues for better 
treatment strategies. The treatment of  patients with HCV 
genotype 1 with Peg-IFN and ribavirin for more than 48 
wk has led to higher SVR rates. Although many studies 
have extended the duration of  therapy from 48 wk to 72 
wk, the optimal duration has not yet been determined. 
In the 2008 Japanese guidelines for the treatment of  
patients with chronic hepatitis C[6], treatment with Peg-
IFN combined with ribavirin for 48 wk is indicated for  
treatment-naïve patients infected with genotype 1 HCV. 
Treatment is recommended to be continued for an addi 
tional 24 wk (72 wk total) in the patients who remained 
positive for HCV RNA (detectable by the real-time poly 
merase chain reaction) at 12 wk after the start of  treat­
ment, but who become negative for HCV RNA after 
13-36 wk of  treatment[6]. As a result, the prolonged treat­
ment of  the patients who still have evidence of  HCV 
infection at 36 wk is not indicated when the normalization 
of  the alanine aminotransferase (ALT) level is not achi­
eved. Because Peg-IFN/ribavirin has many adverse ef­
fects, the patients who are null responders should cease 
the treatment and wait until commencing a new treatment 
regimen which includes protease inhibitors. It would 
therefore be useful to predict null responders earlier in the 
course of  the treatment in order to both avoid adverse 
effects, and to achieve better disease control. We herein 
describe our investigation of  the clinical characteristics of  
null-responders to Peg-IFN with ribavirin therapy with 
HCV genotype Ib and a high viral load.

MATERIALS AND METHODS
Patients
One hundred forty-two patients with chronic hepatitis 
C were included in this study. All patients fulfilled the 
following inclusion criteria: (1) HCV genotype Ib; (2) 
more than 105 copies/mL of  HCV in the serum; and 
(3) an elevated serum ALT level for least 6 mo before 
initiation of  treatment. In addition to these criteria, pati­
ents were excluded when they suffered from any of  the 

following conditions: (1) decompensated liver disease; 
(2) other causes of  liver disease such as hepatitis B infec­
tion; (3) autoimmune disorders; (4) hemoglobin value 
< 11 g/dL; (5) white blood cell count < 3 000/mL; (6) 
thrombocytopenia < 70 000/mL; (7) neoplastic disease; 
(8) severe cardiac disease; (9) other severe concurrent 
diseases such as pre-existing psychiatric conditions; or (10) 
pregnancy or lactation. Informed consent was obtained 
from all patients enrolled in the study, after a thorough 
explanation of  the aims, risks and benefits of  this therapy.

Study design
One hundred forty-two patients received Peg-IFNα2b/
ribavirin therapy from December 2005 to July 2006 at 
Gunma University Hospital and its affiliated hospitals.  
Patients received Peg-IFNα2b (1.5 µg/kg once a week; 
Schering-Plough, Tokyo), and 600 mg, 800 mg or 100 
mg ribavirin per day orally, adjusted according to body 
weight (600 mg for weight under 60 kg, 800 mg for 
weight between 60 kg and 80 kg, 1000 mg for weight 
over 80 kg) for 48 wk. The patients were followed-up 
for another 24 wk after the treatment, i.e. until week 72. 
Clinical characteristics including age, gender, body mass 
index, and previous treatment, were analyzed. Serum 
biochemistry and the HCV RNA titer were measured at 
pre-treatment and after 4, 8, 12, 24, 36, 48, and 72 wk of  
treatment. We defined as “null-responders” the cases that 
did not clear serum HCV RNA (assessed using RT-PCR) 
by 36 wk. Other patients were defined as “responders”. 
A sustained virological response (SVR) was defined as 
undetectable HCV RNA in serum after 24 wk of  treat­
ment. All the other patients whose HCV RNA was posi­
tive at 24 wk after the end of  treatment were classified as 
non-SVR.

Histopathological examination of the liver 
A liver biopsy was performed for patients who agreed, 
after an explanation of  the aim and risks before treatment. 
Hepatic inflammation (grade) and fibrosis (stage) were 
assessed by the semiquantitative histological score pro­
posed by Scheuer[7] and Desmet et al[8]. The amount of  
portal/periportal inflammatory activity, lobular inflam­
matory activity, and degenerative liver cell changes were 
scored, using a scale of  0 to 3 for the criterion ‘inflam
matory activity’ (0: absent; 1: mild; 2: moderate; 3: severe). 
The degree of  fibrosis was scored using a scale of  0 to 4 (0: 
absent; 1: mild without septa; 2: moderate with few septa; 3: 
numerous septa without cirrhosis; 4: cirrhosis).

Statistical analysis
Fisher’s exact probability test for frequency tables was 
used for statistical analysis. Distributions of  continuous 
variables were analyzed by the Mann-Whitney U-test. P 
value < 0.05 was considered significant. 

RESULTS
Clinical characteristics and response to therapy 
Patients’ characteristics are shown in Table 1. The male: 
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female ratio was 80:62. The mean patient age was 56.0 
± 10.0 years old (range 19-71). Mean body mass index 
was 25.3 ± 3.0 kg/m2. Ninety-seven patients were naïve 
for IFN treatment, and 45 patients had received previous 
treatment. Eighty-eight patients underwent a liver biopsy. 
Inflammatory activity was classified as A0: 0; A1:32; A2: 
54; and A3: 2 patients, and the fibrosis score was F0: 4; 
F1: 30; F2: 28;, F3: 21; and F4: 5 patients, respectively.  
At the end of  the study (72 wk), the overall SVR rate of  
all patients was 60/142 (42.3%), that of  responders was 
60/125 (48.0%) and that of  null responders was 0/17 
(0.0%).

Factors associated with a null response 
There were 17 patients (12.0%) who were null-responders 
at 36 wk. A comparison of  the clinical characteristics 
between the responders and null responders is shown in 
Table 2. There were no significant differences between 
responders and null responders with regard to gender, 
age, body weight, body mass index, previous treatment 
with IFN, baseline HCV RNA levels, serum ALT levels, 
or stage of  fibrosis (Table 2). However, the HCV RNA 
levels at 1 wk and 4 wk after initiating treatment were 
significantly higher in null responders (P < 0.01). The 
null responders to Peg-IFNα2b/ribavirin had little or no 
decrease in the serum HCV RNA after 4 wk in therapy. 
The serum HCV RNA titers of  the responders decreased 
by 1.3 log after 1 wk of  treatment and 1.6 log after 4 wk 
of  treatment, respectively. On the other hand, the titers 
of  the null responders decreased by only 0.5 log after 1 
wk and 0.7 log after 4 wk of  treatment, respectively. The 
decrease rates of  HCV RNA after 1 and 4 wk of  treat­
ment were significantly worse for null responders than for 
the responders (P < 0.01). 

DISCUSSION
The guidelines in Japan for the treatment of  patients with 
chronic hepatitis C recommend that Peg-IFN/ribavirin 
treatment is continued for 72 wk in patients who have re­
mained positive for HCV RNA after 12 wk of  treatment, 
but who become negative for HCV RNA after 13-36 wk 

on treatment[6]. Based on these guidelines, the patients 
who are positive for HCV infection after 36 wk of  treat­
ment are not recommended for prolonged therapy, and 
should cease the treatment when the normalization of  
the ALT level is not achieved. We conducted this study to 
determine whether it is possible to predict which patients 
will be non-responsive to the treatment.  

There were no significant differences in the clinical 
characteristics between the responders and null-respond­
ers, except for the titer and decline rates of  HCV RNA 
at 1 wk and 4 wk respectively after starting treatment. 
HCV RNA titers after 1 wk and 4 wk of  treatment were 
significantly higher in null-responders compared with res- 
ponders. Furthermore, the decrease rates of  HCV RNA 
after 1 and 4 wk of  treatment were significantly worse 
for null responders than for the responders. These re­
sults seem to be reasonable, because null responders had 
little or no decrease in their HCV RNA titer. The pro­
bability of  SVR is also dependent on the speed of  the de- 
cline in the viral load[9]. A faster HCV RNA decline to 
an undetectable level means longer duration viral sup­
pression, which can be translated to a higher chance of  
SVR. A large combined dataset including 569 genotype 
Ⅰ HCV infected patients treated by Peg-IFN/ribavirin 
for 48 wk showed that 88% of  the patients who achieved 
rapid viral response (RVR), undetectable HCV RNA after 
4 wk of  therapy, achieved SVR, in comparison to 68% 
of  patients with complete EVR (complete early viral re­
sponse, undetectable HCV RNA from baseline after 12 
wk of  therapy) and 29% of  patients with partial EVR 
(partial EVR, decline of  > 2 log10 IU/mL from baseline 
after 12 wk of  therapy)[10]. Although the HCV RNA titer 
during treatment may be a useful predictive factor for 
null-responders in Peg-IFNα2b/ribavirin therapy, further 
studies are needed to confirm our findings and to identify 
other useful predictive factors. 

In the present study, the null response was not asso­
ciated with gender, age, or previous IFN therapy. With 
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Table 1  The characteristics of patients with chronic hepatitis 
C treated by pegylated interferon/ribavirin therapy

Characteristics
Number of patients n   142
Gender Male; Female     80; 62
Mean age (range) Years  56.0 ± 10.0 (19-71)
Body weight kg  63.3 ± 10.9 (40-98)
Body mass index kg/m2  25.3 ± 3.0
ALT U/L  85.3 ± 64.5
HCV RNA titer KIU/mL 1927 ± 1415
Previous treatment Naïve/Retreatment     97/45
Histology
Fibrosis F0/F1/F2/F3/F4 4/30/28/21/5
Activity A0/A1/A2/A3 0/32/54/2

ALT: alanine aminotransferase; HCV: hepatitis C virus.

Table 2  Comparison of the clinical characteristics between 
responders and null responders

Responders Null responders P

Number of 
patients 

n 123 17 NS

Gender Male; Female 70; 53 10; 7 NS
Mean age 
(range)

Years   56.3 ± 10.2  57.2 ± 7.5 NS

Body weight kg   62.6 ± 11.0    62.3 ± 12.0 NS
Body mass 
index

kg/m2 23.4 ± 3.1  24.2 ± 2.9 NS

Previous 
treatment

Naïve/
Retreatment

84/41 13/4 NS

ALT U/L  88.5 ± 66.2   68.4 ± 45.0 NS
HCV RNA titer
Pre-treatment KIU/mL  1849 ± 1362   2217 ± 1584 NS
1 wk KIU/mL  267 ± 338 1173 ± 838 P < 0.01
4 wk KIU/mL    50 ± 104   472 ± 427 P < 0.01
Fibrosis F0-1/F2-4 27/44 7/10 NS

ALT: alanine aminotransferase; HCV: hepatitis C virus.



regard to gender, it has been reported that male patients 
have a higher tendency to achieve SVR than female pa­
tients[11]. However, this was not shown to be the case in 
our study of  null-responders. Regarding age, there have 
been reports suggesting that there is a relationship be­
tween patient age and SVR[12,13]. Although the SVR rate is 
reported to be lower in elderly patients than in younger 
patients[12], there were no differences in age between null-
responders and responders in this study. In our study, pre­
vious IFN therapy did not affect the null-response. The 
reasons for the equivalent response rates in subjects with 
a prior IFN history are unclear. Further validation using 
larger-scale studies is required to clarify the significance of  
these factors in null responders.  

There are many predictive factors for SVR in Peg-
IFN/ribavirin therapy. The virus itself  is one factor, and 
it has been reported that amino acid substitutions in the 
core region are regarded as predictors of  the response to 
Peg-IFN/ribavirin therapy in Japanese patients infected 
with HCV genotype Ib[14-16]. The substitution of  amino 
acid (aa) 70 and 91 in the core region can predict the re­
sponse to Peg-IFN/ribavirin combination therapy[14-16]. 
Mutations in the interferon sensitivity determining region 
(ISDR) are also associated with the response to combi 
nation therapy with Peg-IFN/ribavirin[17-20]. It has been 
reported that amino acid substitutions in the core and 
mutations in the ISDR are predictive of  virological res­
ponse to combination therapy in patients with HCV geno 
type Ib and a high viral load[16]. On the other hand, single 
nucleotide polymorphisms (SNPs) near the IL28B gene 
on chromosome 19 in the host have been suggested to be 
strongly associated with a null virological response[21-23].  
Host genetics also may be useful for predicting the drug 
response.

In conclusion, the HCV RNA titer after 1 wk and 4 
wk of  treatment may be a useful predictive factor for null-
responders to Peg-IFNα2b/ribavirin therapy. However, 
further investigation is needed to determine the optimal 
time when Peg-IFNα2b/ribavirin therapy should be dis­
continued for null-responders.
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Abstract
Although the presence of hepatic portal venous gas 
(HPVG) on computed tomography (CT) is typically an 
ominous finding, HPVG may sometimes be less cata­
strophic. The clinical significance of HPVG is variable, 
and it depends primarily on the underlying pathology. 
We report a case of a patient with acquired immuno­
deficiency syndrome (AIDS) who was found to have 
HPVG on CT as a presumed result of gastrointestinal 
cryptosporidiosis, an association that, to our knowledge, 
has not been reported. This case illustrates another 
cause of HPVG that should be considered in patients 
with AIDS.
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INTRODUCTION
The presence of  hepatic portal venous gas (HPVG) on  
computed tomography (CT) is typically an ominous 
finding that is associated with significant morbidity and 
mortality. It is most commonly associated with bowel 
necrosis (72%), followed by ulcerative colitis (8%), intra-
abdominal abscesses (6%), small bowel obstruction (3%) 
and gastric ulcers (3%)[1]. The frequent association with 
bowel necrosis can explain the 56%-90% mortality rate 
associated with HPVG[2]. 

We report a case of  a patient with acquired immuno
deficiency syndrome (AIDS) who was found to have 
HPVG on CT as a presumed result of  gastrointestinal 
Cryptosporidiosis. This association, to our knowledge, has 
never been reported. 

CASE REPORT 
A 47-year-old African American female with a history of  
AIDS with a CD4 count of  12 (confirmed by repeated 
measurements) presented with diarrhea, dizziness, and 
fatigue over a period of  three weeks. Her vitals on ad
mission were as follows: temperature 37.3℃, heart rate 
103/min, blood pressure 93/65 mmHg, and respiratory 
rate of  20/min. On physical exam she had diffuse mild 
abdominal pain, tachycardia, and poor skin turgor. Initial 
laboratory results: white blood cell (WBC) 6.4 k/μL, 
hemoglobin (Hb) 8.3 g/dL, platelets (PLT) 252 000/cc3, 
sodium 141 mmol/L, potassium 3.6 mmol/L, chloride 
111 mmol/L, bicarbonate 22 mmol/L, BUN 14 mg/dL,  
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creatinine 3.8 mg/dL, and glucose 100 mg/dL. Her ba
seline creatinine was less than 1.0 mg/dL. Stool studies 
for Clostridium Difficile, acid-fast bacilli, fecal leukocytes, 
culture, and ova and parasites were all negative. A non-
contrast computed tomography (CT) of  the abdomen and 
pelvis did not show any acute findings. Colonoscopy was 
normal from the ileum to the rectum. Random biopsies 
were taken from the terminal ileum, colon, and rectum. 
The biopsy from the terminal ileum was identified as hav­
ing numerous parasitic organisms morphologically consis
tent with Cryptosporidium Parvum (Figure 1A). The patient 
was discharged on a 7 d course of  metronidazole with 
plans to start highly active antiretroviral therapy (HAART) 
as an outpatient.  

Prior to initiating HAART therapy, the patient return
ed one week later with profuse bloody diarrhea, abdomi
nal pain, and oliguria. She was alert and oriented, but 
appeared weak. She had a temperature of  37.0℃, heart 
rate of  101/min, blood pressure 88/61 mmHg, and a res
piratory rate of  18/min. Her abdomen was soft and non-
tender with positive bowel sounds. Laboratory results: 
WBC 10.9 k/μL, Hb 11.6 gm/dL, PLT 250 000/cc3, 

sodium 135 mmol/dL, potassium 4.2 mmol/dL, chloride 
109 mmol/dL, bicarbonate 9 mmol/dL, BUN 34 mg/dL, 
creatinine 13 mg/dL, and glucose 159 mg/dL. Alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), 
bilirubin, and alkaline phosphatase were normal. The 
albumin was 2.1 g/dL, with an international normalized 
ratio (INR) of  1.24. She was admitted to the medical 
intensive care unit (MICU) for further management. Eso 
phagastroduodenoscopy (EGD) showed normal find
ings from the proximal esophagus to the antrum. The 
duodenum had a 3-mm submucosal nodule in the duo
denal bulb and a 5-mm submucosal nodule in the duo
denal apex. Biopsy of  the duodenal nodules showed 
ulcerated, active chronic duodenitis with numerous orga
nisms morphologically consistent with Cryptosporidium Par­
vum present in the epithelial surface; Periodic acid schiff  
(PAS) stain was positive (Figure 1B). 

Several days into her admission, she continued to 
have hypotension, tachycardia, and vague abdominal pain. 
A non-contrast abdominal CT was repeated, which sho
wed diffuse portal venous gas. In addition, there were 
small bubbles of  gas distributed in a linear fashion in the 
anterior abdomen, along the transverse colon, likely within 
venous branches, although no definite evidence of  pneu 
matosis intestinalis was seen. The remainder of  the CT, 
including the gallbladder, appeared normal (Figure 2). 
After confirming these findings with two board-certified 
radiologists, the patient was taken immediately to the opera 
ting room for exploratory laparotomy. The entire small 
bowel, colon, and rectum appeared grossly normal. The 
gallbladder appeared distended and necrotic; it was the
refore removed. Pathologically, the gallbladder showed 
Cryptosporidium Parvum (Figure 3). The patient had an 
uneventful post-operative course. However, given the ad 
vanced nature of  her AIDS and her poor functional sta
tus, she was discharged home with hospice services eight 
days after surgery.

DISCUSSION
HPVG occurs when intraluminal gas enters the porto-
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Figure 1  Cryptosporidium microorganisms shown by the biopsy. A: On the surface epi­thelium of the terminal ileum; B: On the surface epithelium of the duodenum 
(Periodic acid schiff stain). 

Figure 2  Non-contrast axial computed tomography of the upper ab
domen demonstrates multiple peripheral linear branching air density str 
uctures consistent with portal venous air. 



mesenteric venous circulation as a consequence of  mu
cosal damage from bowel ischemia, inflammatory bowel 
disease, bowel distention, intra-abdominal infection, or 
peptic ulcer disease. In some instances, the proliferation 
of  non-pathogenic gas-forming bacteria in the lumen 
can lead to the radiographic findings of  pneumatosis 
intestinalis and subsequently HPVG. Similarly, increased 
intraluminal pressure during colonoscopy or intraperito
neal pressure associated with blunt trauma can also permit 
bowel gas to gain access to the portal venous circulation 
through microscopic mucosal injury[3-11].  

Intra-abdominal infections associated with HPVG 
include diverticulitis, abdominal abscesses, cholycystitis, 
cholangitis, appendicitis, and colitis[4,12-15]. The pathogenesis 
of  infectious HPVG is not fully understood. Some theo
ries include septicemia in branches of  the mesenteric and 
portal veins[16], increased carbohydrate fermentation due to 
bacteria in the intraluminal region, or a mesocolic abscess 
causing infra-mesocolic perforation, allowing gas to access 
to the portal vasculature[17]. Furthermore, the coexistence 
of  a chronic disease, such as renal failure, diabetes mellitus 
or hypertension can predispose to HPVG by altering the 
intestinal microbial flora[18].

Cryptosporidium spp. is a major cause of  gastrointestinal 
disease in both immunocompetent and immunodeficient 
individuals. Although these infections are typically self-
limited in healthy individuals, they can have severe mani
festations in immunocompromised patients, particularly 
those with AIDS[19]. When cryptosporidiosis presents 
as disseminated disease, there can be involvement of  
the small intestine, colon, biliary tract, pancreas, and the 
respiratory tract. Of  patients with intestinal cryptospori
diosis, ten percent have biliary tract abnormalities[20-21]. 
The risk of  fecal carriage, severity of  illness, and deve
lopment of  severe complications of  cryptosporidiosis are 
inversely related to the CD4 count[19]. Our patient had a 
CD4 count of  12, which placed her at a very high risk of  
complicated infection. To our knowledge, AIDS-related 
cryptosporidiosis as a cause for HPVG has not been re
ported.

In conclusion, the clinical significance of  HPVG is 
variable, and it depends primarily on the underlying pa
thology. In the most severe conditions it can be the result 

of  mesenteric ischemia; however, growing literature is 
showing that there are less catastrophic conditions in whi
ch HPVG may occur. We conclude that in a patient with 
AIDS, Cryptosporidium can cause HPVG. This case illus
trates another cause of  HPVG that should be considered 
in patients with AIDS.
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Figure 3  Gallbladder showing Cryptosporidium located on the surface of 
the epithelium.
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Abstract
We report three cases of patients with acute liver in­
jury induced by weight-loss herbal supplements. One 
patient took Hydroxycut while the other two took Her­
balife supplements. Liver biopsies for all patients demon­
strated findings consistent with drug-induced acute liver 
injury. To our knowledge, we are the first institute to 
report acute liver injury from both of these two types 
of weight-loss herbal supplements together as a case 
series. The series emphasizes the importance of taking 
a cautious approach when consuming herbal supple­
ments for the purpose of weight loss. 
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INTRODUCTION
We have seen a significant increase in the popularity and 
usage of  over the counter herbal supplements over the 
past few years[1]. Unfortunately, the majority of  these 
herbal supplements are not regulated by drug administra-
tions worldwide. Many herbal supplements contain com-
pounds that carry potentially severe side effects including 
hepatotoxicity. We report three cases of  acute liver injury 
induced by weight-loss herbal supplements. Hydroxycut 
(MuscleTech, Mississauga, Ontario, Canada) (case 1) and 
Herbalife (Herbalife, Los Angeles, USA) (cases 2 and 3 ) 
supplements were the suspected culprits of  acute liver in-
jury. Hydroxycut is a popular dietary supplement consist-
ing of  a variety of  herbal mixtures that claims to enhance 
the weight loss process[2]. Acute liver injury associated with 
Hydroxycut use has been previously reported, but only 
one case had liver biopsy data showing cholestasis and 
portal inflammation[3-6]. Similarly, Herbalife weight-loss 
dietary products are popular supplements consisting of  
a variety of  herbal mixtures that claim to facilitate weight 
reduction[7]. Cases of  acute liver injury after consumption 
of  Herbalife products have been previously reported, with 
two patients developing fulminant liver failure requiring 

Online Submissions: http://www.wjgnet.com/1948-5182office
wjh@wjgnet.com
doi:10.4254/wjh.v2.i11.410

World J Hepatol  2010 November 27; 2(11): 410-415
ISSN 1948-5182 (online)

© 2010 Baishideng. All rights reserved.

November 27, 2010|Volume 2|Issue 11|WJH|www.wjgnet.com 410



Chen GC et al . Liver injury due to weight-loss herbal supplements

liver transplantation. The first patient survived while the 
second died[8-11]. In all of  our cases, we were able to dem-
onstrate drug-induced acute liver injury on liver biopsy 
specimens.

CASE REPORT
Case 1
A 31-year-old woman presented to our hospital complain-
ing of  2-wk history of  fatigue, jaundice, and nausea. She 
denied any prior medical or surgical conditions, family 
history of  liver disease, and acetaminophen or prescrip-
tion medication use. She further denied history of  blood 
transfusion, tattoo, alcohol use, or recreational drug use. 
She had been taking Hydroxycut for one year to enhance 
her weight loss. She had been taking the recommended 
dose of  2 tablets twice a day.

The patient was afebrile with normal hemodynamics 
upon presentation. Her physical examination was remark-
able for generalized jaundice, scleral icterus, and mild 
upper quadrant tenderness to palpation without rebound 
or guarding. Initial laboratory studies were significant for 
serum aspartate aminotransferase (AST) level of  1407 
U/L (normal range 15-41), serum alanine aminotransfer-
ase (ALT) level of  1278 U/L (normal range 7-35), serum 
alkaline phosphatase of  256 U/L (normal range 38-126), 
serum total bilirubin (TB) of  7.1 mg/dL (normal range 
0.2-1.2), and international normalized ratio (INR) of  1.3 
I/U (normal range 0.8-1.2). Given these findings, patient 
was admitted to the hospital for a higher level of  care.

Standard blood tests were negative for hepatitis A, B, 
C, E, Ebstein Barr virus (EBV), cytomegalovirus (CMV), 
human immunodeficiency virus (HIV), antinuclear an-
tibody, anti-smooth muscle antibody, anti-liver/kidney 
microsomal antibody, alpha-1-antitrypsin deficiency, and 
anti-mitochondrial antibody. Serum acetaminophen and 
urine toxicity screens were negative. Serum ceruloplas-
min, ferritin, iron studies, and immunoglobulins were all 
within the normal range. Right upper quadrant ultrasound 
showed diffuse echogenicity of  the liver. Liver biopsy was 
performed and showed multi-lobular necrosis consistent 
with acute toxic necrosis and fulminant hepatitis (Figure 1).  

The patient’s liver function tests peaked 4 d after ad-
mission with serum AST level of  1613 U/L, ALT level 
of  1227 U/L, serum alkaline phosphatase of  268 U/L, 
serum TB of  10.5 mg/dL, and INR staying at 1.3 I/U. 
She did not develop evidence of  hypoglycemia or portal-
systemic encephalopathy. Her jaundice and scleral icterus 
resolved over the following 2-wk. Her liver tests gradually 
improved within the following few months.

Case 2
A 37-year-old woman presented to our hospital with a 
1-mo history of  diffuse abdominal pain, mild nausea, and 
painless jaundice. She denied any past medical or surgical 
history, family history of  liver disease, or any alcohol or 
illicit substance abuse. She admitted that she had been 
taking Herbalife dietary supplements for the past 3-mo 

in an attempt to lose weight. Her Herbalife regimen con
sisted of  the Formula One Nutritional Shake Mix, the 
Multivitamin Complex, the Cell Activator, the Cell-U-
Loss, the Herbal Concentrate Original, and the Total Con
trol formula.

The patient was afebrile with normal vital signs on pre
sentation. Her physical exam was noticeable for bilateral 
scleral icterus and generalized jaundice. Her abdominal 
exam revealed a non-tender, non-distended abdomen with 
no stigmata of  liver disease. Initial laboratory studies were 
significant for an AST level of  2199 U/L, serum ALT 
level of  2068 U/L, serum alkaline phosphatase of  185 
U/L, and TB of  15.3 mg/dL. All other laboratory values, 
including amylase, lipase, and INR, were within normal 
limits. Given these lab abnormalities, the patient was admi
tted to the hospital for further work-up.

Standard blood tests were negative for hepatitis A, B, 
C, E, EBV, CMV, HIV, antinuclear antibody, anti-smooth 
muscle antibody, anti-liver/kidney microsomal antibody, 
alpha-1-antitrypsin deficiency, and anti-mitochondrial anti
body. Serum acetaminophen and urine toxicity screens 
were negative. Serum ceruloplasmin, ferritin, iron studies, 
and immunoglobulins were all within normal range. A 
computerized tomography (CT) scan of  the abdomen 
and pelvis with intravenous (IV) contrast showed multiple 
low-density lesions in the liver measuring up to 8-mm. A 
liver biopsy revealed acute necrotizing hepatitis both cen
trolobular and periportal, consistent with a drug-induced 
etiology (Figure 2). However, her liver biopsy specimens 
also showed evidence of  bridging fibrosis, which suggest 
some degree of  chronic liver disease but with drug-indu
ced injury in addition.

The patient was treated supportively with fluids and 
nutrition. Her liver tests steadily declined from the day of  
admission and on hospital day 8 (day of  discharge) her 
liver tests revealed a AST level of  1788 U/L, ALT level of  
1501 U/L, and serum alkaline phosphatase of  183 U/L. 
The only laboratory value to increase was the patient's 
serum TB, which was at 29.9 mg/dL on discharge. The 
patient did not develop encephalopathy, hypoglycemia, 
or any other complications. The patient was followed 
for several months, throughout which her symptoms 
continued to improve.

At her 2-mo follow-up, the patient's icterus and jaun
dice had resolved completely. Her labs at this time showed 
a serum AST level of  51 U/L, serum ALT level of  43 U/L, 
serum alkaline phosphatase of  65 U/L, and serum TB of  
1.1 mg/dL.

Case 3
A 53-year-old previously healthy woman presented with a 
3-wk history of  painless jaundice and pruritus. She denied 
any family history of  liver disease, or any alcohol or illicit 
substance abuse. She had not been taking any new pre-
scribed medications. On further questioning about over-
the-counter supplements she divulged a 4-mo history of  
consuming various Herbalife weight loss products in the 
form of  shakes, teas and pills.

November 27, 2010|Volume 2|Issue 11|WJH|www.wjgnet.com 411



On physical exam the patient’s vital signs were within 
normal limits. On general inspection she had scleral ic
terus and jaundice, with evidence of  excoriations. A 2-cm 
palpable liver edge could be appreciated, that was tender 
to touch. There were no other signs of  chronic liver dis
ease. Initial laboratory values revealed a hepatocellular 
pattern of  injury, with an AST of  1282 U/L, ALT of  983 
U/L, and alkaline phosphatase of  292 U/L, with a TB 
of  18.2 mg/dL. An ultrasound showed borderline hepa
tomegaly of  17-cm. 

Standard blood tests for hepatitis A, B, C, E, EBV, 
CMV, HIV, antinuclear antibody, anti-smooth muscle anti
body, anti-liver/kidney microsomal antibody, alpha-1-anti
trypsin deficiency, and anti-mitochondrial antibody were 
negative. Serum acetaminophen and urine toxicity screens 
were negative. Serum ceruloplasmin, ferritin, iron studies, 
and immunoglobulins were all within normal range. 

Liver biopsy was performed and showed cholestasis, 
consistent with drug induced hepatitis (Figure 3). 2-mo 
after complete abstinence from the Herbalife  supplements 
her jaundice resolved, as did her liver tests. 

DISCUSSION
Acute liver injury induced by over the counter weight-loss 
herbal supplement Hydroxycut and Herbalife products 
have been reported previously[3-6,8-11]. These case reports 
were limited by the fact that liver biopsies were performed 
in only a few patients, confirming clinical suspicions his-
tologically. In terms of  our patients, all three had liver 
biopsy performed and all showed some common morpho
logical features including diffuse lymphocytic infiltration 
of  sinusoids and portal tracts, ductal metaplasia and toxic 
necrosis. Some variations of  morphological features could 
be explained by predominance of  intrinsic or idiosyncratic 
mechanisms of  hepatic injury, individual patient response 
to the affecting drug and duration of  injury. The patients’ 
liver biopsy specimens were stained with periodic acid-
Schiff  (PAS) stain with diastase. No hyaline globules were 
identified in any of  the three cases. The absence of  histo-
logical findings and the fact that our patients had no his-
tory of  chronic obstructive pulmonary disease excluded 
diagnosis of  alpha-1-antitripsin deficiency in all three 
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Figure 1  Liver biopsy s 
h­owed extensive patchy 
areas of multilobular necro 
sis with only bile ducts re­
maining, extensive ductal 
metaplasia, severe lympho­
cytic and macrophages in 
filtration of portal tracts and 
lobular parenchyma and 
patchy plasma cell infiltrat 
es. Histological changes 
were consistent with acute 
troxis necrosis and fulminant 
hepatitis. A: Liver lobules 
showing massive necrosis 
with only bile ducts remain 
ing (hematoxiline and eosin 
stain × 52); B: Lymphocytic 
infiltration of portal tract and 
lobular parenchyma (he­
matoxiline and eosin stain × 
130); C: Liver lobular necrosis 
with macrophages cleaning 
the debris (CD68 stain × 
130); D: Ductal metaplasia. 
Lymphocytic infiltration in 
the sinusoids (CAM5.2 stain 
× 260); E: High power, lym­
phocytes destroying hepato 
cytes (CAM5.2 stain × 520); 
F: Lymphocyte “eating” he 
patocytes in a liver paren­
chyma (troxis necrosis), arrow 
showing immunological synap­
ses (Electron microscopy × 
15000).



cases. Prussian blue and copper stains did not reveal exce
ssive iron or copper depositions in the hepatocytes and 
Kupffer cells.

Only one previous case of  Hydroxycut-induced acute 
liver injury had reported findings on liver biopsy. Al-
though the most likely explanation for the mechanism of  
liver injury caused by these herbal products is idiosyncratic 
reaction, one of  the ingredients in Hydroxycut, green tea 
extract (Camellia sinensis), has been linked with acute liver 
injury in other over the counter weight-loss herbal supple-
ments[12-20]. In fact, the weight-loss herbal supplement Ex-
olise (Arkophama, Carros, France), which also contained 
C. sinensis, was withdrawn from the market because it was 
linked to multiple cases of  liver injury[13]. Furthermore, 
several cases of  hepatotoxicity were associated with an-

other herbal weight-loss supplement, Cuur (Scandinavian 
Clinical Nutrition, Sweden), which also contains the etha-
nolic dry extract of  green tea (C. sinensis)[15]. Rechalleng-
ing patients with the same product led to hepatotoxicity, 
confirming the role of  C. sinensis[12,16]. In all reported cases 
of  acute liver injury induced by Hydroxycut, patients’ liver 
function tests recovered over time following cessation of  
the product. However, there have been cases of  liver fail-
ure caused by green tea extract C. sinensis, requiring ortho-
topic liver transplantation[13,16].

The liver biopsy obtained in our patient who took 
Hydroxycut showed multi-lobular necrosis consistent with 
acute toxic necrosis and fulminant hepatitis. These find-
ings are similar to the findings in patients with liver injury 
associated with green tea extract C. sinensis, where promi-
nent necrosis with inflammatory reaction is the hallmark 
presentation[15,16].

The exact mechanism of  hepatotoxicity induced by Hy
droxycut is unknown. However, as this product contains 
green tea extract C. sinensis, it is possible that this may play 
a role in acute liver injury caused by Hydroxycut. Prior in-
vestigation into the mechanism of  hepatotoxicity by green 
tea extract was inconclusive[21]. Others have hypothesized 
that a possible allergic reaction to the green tea extract, 
contamination during the production of  the extract or a 
metabolic idiosyncrasy are possible mechanisms of  liver 
injury in these patients[16].  

Both of  our patients took several Herbalife weight-loss  
herbal products concurrently, similar to most of  the pre
viously reported cases of  hepatotoxicity due to Herbalife 
products[8-11]. Therefore, it is difficult to identify the exact 
ingredient or mechanism that causes the liver injury, as 
in the previously documented cases[8-11]. In a previously 
reported case, one investigator was able to isolate contami
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Figure 2  Liver biopsy was 
performed and showed pe 
riportal bridging fibrosis, 
ductal metaplasia, choles­
tasis, moderate intralobular 
lymphocytic infiltration, 
and troxis necrosis and ap 
optosis consistent with dr 
ug-induced hepatitis on top  
chronic liver disease. A: Li 
ver showing periportal fibro 
sis and cholestasis (periodic 
acid-Schiff stain × 130); B: 
Portal tract showing duc 
tal metaplasia and peripor 
tal fibrosis (AE1/AE3 stain 
× 260); C: Portal - portal  
bridging fibrosis (CAM5.2  
stain × 52); D: Portal - por­
tal bridging fibrosis (Reticu 
lin stain × 52).

Figure 3  A liver biopsy revealed acute hepatitis characterized by hepa­
tocellular injury, with periportal fibrosis, cholestasis, ductal metaplasia and 
diffuse intralobular and periportal troxis necrosis consistent with a drug-
induced etiology. Intralobular lymphocytic infiltration. Arrow showing apoptosis of 
hepatocytes (hematoxiline and eosin stain × 260).



nation with Bacillus subtilis, in which the bacterial super-
natant caused dose-dependent increase of  LDH leakage 
in HepG2 cells[8]. Although not commonly known as a 
human pathogen, B. subtiliis has been reported to cause 
food poisonings and a case of  cholangitis in an immu-
nocompromised patient[22-23]. Investigators have also sug-
gested that another explanation for hepatotoxicity due to 
Herbalife products could be secondary to locally restricted 
contamination with chemicals such as softeners, preserva-
tives, flavor enhancers, pesticides, or heavy metals either 
intentionally added during the production process or con-
tained in the unrefined raw herb extracts[24].  

To date, Herbalife has refused to provide detailed an
alyses of  their products’ composition and ingredients[25]. 
This contamination hypothesis could also explain the 
different patterns of  pathology seen on liver biopsy speci-
mens previously observed in patients with hepatotoxicity 
from Herbalife products as both predominantly choles-
tatic injury pattern and acute hepatitis pattern have been 
reported[8-11]. Our patients had findings consistent with 
acute hepatitis due to drug-induced liver injury on their 
liver biopsy specimens.

Due to the obesity epidemic, the usage of  weight-
loss herbal supplements has flourished. Green tea extract 
is one of  the key components in many of  the over-the-
counter weight-loss herbal supplements. Although sig-
nificant liver injury induced by herbal supplements taken 
for weight loss purposes is a rare event, we cannot ignore 
the fact that there have been multiple reported cases in 
the medical literature of  hepatotoxicity associated with 
weight-loss herbal supplements including Hydroxycut 
and Herbalife products. Even though our patients suc-
cessfully recovered from the adverse reactions, we must 
bear in mind that the hospitalization and medical care of  
these patients were associated with significant cost and 
healthcare resource utilization, while there is no evidence 
that herbal supplements can help with weight-loss[26]. We 
must also consider the impact on patients with underlying 
chronic liver disease, in whom herbal weight loss medica-
tions could cause worsening in their synthetic function 
and even fulminant failure. In May of  2009, the US Food 
and Drug Administration warned consumers to imme-
diately stop using Hydroxycut products, citing linkage to 
liver damage in one patient who died due to liver failure[27]. 
However, Hydroxycut products are currently still available 
in many parts of  the world. Likewise, Herbalife products 
are widely available globally. Therefore, it is these authors’ 
view that closer monitoring of  patients taking weight-
loss herbal supplements as well as tighter regulation from 
government drug agencies is warranted. Furthermore, 
our cases once again demonstrated the importance of  
questioning patients regarding the usage of  herbal or nu-
tritional supplements at the time of  evaluation.
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Hepatocellular carcinoma, with portal thrombus after viral 
eradication, disappeared by 5-fluorouracil and interferon
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Abstract
Hepatocarcinogenesis after a sustained virological re­
sponse (SVR) in type C chronic hepatitis and cirrhosis 
is an important issue in endemic areas; hepatocellular 
carcinoma (HCC) with portal vein tumor thrombus (PVTT) 
therapy is especially very hard. We herein report a first 
case in which combination therapy with interferon-α 
and continuous intra-arterial infusion of 5-fluorouracil 
(designated as FAIT) provided a complete response in 
HCC with PVTT after SVR. Therefore, we think that FAIT 
is a good option to treat HCC with or without PVTT, 
even after SVR.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Hepatocarcinogenesis after a sustained virological re­
sponse (SVR) in type C chronic hepatitis and cirrhosis is 
an important issue in endemic areas. On the other hand, 
hepatocellular carcinoma (HCC) with portal vein tumor 
thrombus (PVTT) therapy is especially known to be very 
hard. There has never been a sufficient therapeutic option 
in PVTT without a miserable prognosis. We herein report 
a first case in which combination therapy with inter- 
feron-α and continuous intra-arterial infusion of  5-fluo
rouracil (designated as FAIT) provided a complete res­
ponse in HCC with PVTT after SVR.

CASE REPORT
A 69-year-old man was having a periodical check-up for 
chronic hepatitis C in our outpatient clinic. In 2006, a SVR 
was achieved by pegylated interferon α-2b with ribavirin 
for 48 wk. HCC 17 mm in size occurred in the caudate 
lobe 18 mo after SVR and a caudate lobectomy was 
performed. The extirpated lobe contained hepatocellular 
carcinoma, Edmondson’s grade Ⅲ, pT3N0M0. Liver 
histology was macronodular cirrhosis. Adjuvant chemo­
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therapy was recommended since the surgical margin 
was positive for cancer cells. However, he rejected our 
proposal and thus, he chose just periodical check-ups in 
our outpatient clinic.

Six months after surgery, HCC recurred at the resec­
tion margin with PVTT that extended to the major trunk 
(Vp4) in computed tomography (CT) (Figure 1A). His 
preserved liver function was Child-Pugh score 5, thus 
classified as grade A.

He was treated with combination therapy with in­
terferon (IFN)-α and continuous intra-arterial infusion 
of  5-FU (FAIT). IFN-α (6 × 106 U) was self-injected 
intramuscularly on day 1, 3 and 5 in each week. Five-FU 
(500 mg/m2 per day for 2 wk) was continuously infused 
through the proper hepatic artery via a catheter connected 
to a subcutaneously implanted drug delivery system every 
4 wk[1,2]. A severe adverse event of  grade 3 oral mucositis 
(according to the Common Terminology Criteria for 
Adverse Events v3.0) appeared. Thus, 5-FU was reduced 
to 350 mg/m2 per day in the second course with no severe 
adverse events thereafter. Elevated tumor markers (AFP 
and PIVKA-Ⅱ) fell under the upper normal limit after 
three courses and CT showed neither HCC nor PVTT 
after four courses of  FAIT (Figure 1B). He is now having 
subsequent courses of  FAIT without recurrence.

DISCUSSION
Chronic hepatitis C is now a curative disease by IFN the­
rapy with ribavirin. The effects of  IFN are summarized as 
follows: (1) elimination of  HCV; (2) reduction of  hepatic 
inflammation; (3) improvement in liver fibrosis; and (4) 
reduction in hepatocarcinogenesis[3,4].

Recently, a new issue, hepatocarcinogenesis after SVR, 
is emerging. In fact, it is reported that the hepatocarcino­
genesis after SVR occurs in 1.5%, 2.4% and 4.1% at 5, 
10 and 15 years respectively[5]. Cirrhosis, age over 50 and 

male are risk factors for hepatocarcinogenesis[5]. The pres­
ent case had all three.

HCC is now treated according to the guideline[6]. 
Nevertheless, HCC with PVTT has a poor prognosis. 
Even in such circumstances, FAIT is effective in cases[1] 
and also as adjuvant chemotherapy[2]. The rationale of  
FAIT therapy includes: (1) IFN-α stimulates the metabolic 
activation of  5-FU[7]; and (2) the combination of  IFN-α 
and 5-FU induces tumor cell apoptosis more than 
5-FU alone[8]. IFN-α/b receptor[9] and type 1 interferon 
receptor[10] are correlated with the sensitivity to FAIT. 
Insulin-like growth factor-binding protein 7 (IGFBP7)[11], 
vascular endothelial growth factor (VEGF) signaling[12] 
and Wnt/b-catenin signaling pathway[13] are reported to 
be correlated with both the sensitivity and the antitumor 
effects. FAIT is a relatively novel therapeutic strategy. 
There is a clinical question whether HCC even after SVR 
maintains the sensitivity to IFN. On the other hand, the 
therapeutic strategy for HCC with PVTT after SVR has 
not been discussed enough in previous studies[1,2,10,14-18]. 
Hence the accumulation of  related cases, clinical trials and 
the elucidation of  more detailed mechanisms of  actions 
in anti-tumor agents are needed in the near future.

In conclusion, FAIT showed a complete response 
for a case with HCC with PVTT after SVR. No previous 
report is currently available concerning this issue. HCC 
developed after SVR is now increasing in number and 
FAIT may be an option to treat HCC with or without 
PVTT, even after SVR, although further study is still 
needed.
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method used in the paper, including t-test (group or paired 
comparisons), chi-squared test, Ridit, probit, logit, regression 
(linear, curvilinear, or stepwise), correlation, analysis of  variance, 
analysis of  covariance, etc. The reviewing points include: (1) 
Statistical methods should be described when they are used 
to verify the results; (2) Whether the statistical techniques are 
suitable or correct; (3) Only homogeneous data can be averaged. 
Standard deviations are preferred to standard errors. Give the 
number of  observations and subjects (n). Losses in observations, 
such as drop-outs from the study should be reported; (4) Values 
such as ED50, LD50, IC50 should have their 95% confidence 
limits calculated and compared by weighted probit analysis 
(Bliss and Finney); and (5) The word ‘significantly’ should be 
replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

Conflict-of-interest statement
In the interests of  transparency and to help reviewers assess 
any potential bias, WJH requires authors of  all papers to 
declare any competing commercial, personal, political, in 
tellectual, or religious interestsin relation to the submitted work. 
Referees are also asked to indicate any potential conflict they 
might have reviewing a particular paper. Before submitting, 
authors are suggested to read “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals: Ethical Con
siderations in the Conduct and Reporting of  Research: Conflicts 
of  Interest” from International Committee of  Medical Journal 
Editors (ICMJE), which is available at: http://www.icmje.org/
ethical_4conflicts.html. 
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serving as a speaker, a consultant and an advisory board mem
ber for [names of  organizations], and has received research fun
ding from [names of  organization]. [Name of  individual] is an 
employee of  [name of  organization]. [Name of  individual] owns 
stocks and shares in [name of  organization]. [Name of  individual] 
owns patent [patent identification and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all 
human studies have been reviewed by the appropriate ethics 
committee or it should be stated clearly in the text that all persons 
gave their informed consent prior to their inclusion in the study. 
Details that might disclose the identity of  the subjects under study 
should be omitted. Authors should also draw attention to the 
Code of  Ethics of  the World Medical Association (Declaration 
of  Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should 
follow the highest standards and the trial should comform 
to Good Clinical Practice (for example, US Food and Drug 
Administration Good Clinical Practice in FDA-Regulated 
Clinical Trials; UK Medicines Research Council Guidelines 
for Good Clinical Practice in Clinical Trials) and/or the World 
Medical Association Declaration of  Helsinki. Generally, we 
suggest authors follow the lead investigator’s national standard. 
If  doubt exists whether the research was conducted in accordance 
with the above standards, the authors must explain the rationale 
for their approach and demonstrate that the institutional review 
body explicitly approved the doubtful aspects of  the study. 

Before submitting, authors should make their study approved 
by the relevant research ethics committee or institutional review 
board. If  human participants were involved, manuscripts must 
be accompanied by a statement that the experiments were 
undertaken with the understanding and appropriate informed 
consent of  each. Any personal item or information will not be 
published without explicit consents from the involved patients. 
If  experimental animals were used, the materials and methods 
(experimental procedures) section must clearly indicate that 
appropriate measures were taken to minimize pain or discomfort, 
and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Bo 
ok Antiqua with ample margins. Number all pages conse
cutively, and start each of  the following sections on a new 
page: Title Page, Abstract, Introduction, Materials and Me
thods, Results, Discussion, Acknowledgements, References, 
Tables, Figures, and Figure Legends. Neither the editors nor 
the publisher are responsible for the opinions expressed by 
contributors. Manuscripts formally accepted for publication 
become the permanent property of  Baishideng Publishing 
Group Co., Limited, and may not be reproduced by any means, 
in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-
edit and put onto our website accepted manuscripts. Authors 
should follow the relevant guidelines for the care and use 
of  laboratory animals of  their institution or national animal 
welfare committee. For the sake of  transparency in regard to 
the performance and reporting of  clinical trials, we endorse 
the policy of  the International Committee of  Medical Journal 
Editors to refuse to publish papers on clinical trial results if  
the trial was not recorded in a publicly-accessible registry at its 
outset. The only register now available, to our knowledge, is 
http://www. clinicaltrials.gov sponsored by the United States 
National Library of  Medicine and we encourage all potential 
contributors to register with it. However, in the case that other 
registers become available you will be duly notified. A letter of  
recommendation from each author’s organization should be 
provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, ph
otographs and illustrations because rejected manuscripts will 
not be returned to the author(s) and the editors will not be 
responsible for loss or damage to photographs and illustrations 
sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Su- 
bmission System at: http://www.wjgnet.com/1948-5182 
office. Authors are highly recommended to consult the 
ONLINE INSTRUCTIONS TO AUTHORS (http://www.
wjgnet.com/1948-5182/g_info_20100316080002.htm) 
before attempting to submit online. For assistance, authors 
encountering problems with the Online Submission System may 
send an email describing the problem to wjh@wjgnet.com, or 
by telephone: +86-10-59080038. If  you submit your manuscript 
online, do not make a postal contribution. Repeated online 
submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must 
be submitted using word-processing software. All submissions 
must be typed in 1.5 line spacing and 12 pt. Book Antiqua with 
ample margins. Style should conform to our house format. 
Required information for each of  the manuscript sections is as 
follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words 
should be provided.

Authorship: Authorship credit should be in accordance with 
the standard proposed by International Committee of  Me
dical Journal Editors, based on (1) substantial contributions 
to conception and design, acquisition of  data, or analysis and 
interpretation of  data; (2) drafting the article or revising it 
critically for important intellectual content; and (3) final approval 
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Institution: Author names should be given first, then the 
complete name of  institution, city, province and postcode. For 
example, Xu-Chen Zhang, Li-Xin Mei, Department of  Pathology, 
Chengde Medical College, Chengde 067000, Hebei Province, 
China. One author may be represented from two institutions, for 
example, George Sgourakis, Department of  General, Visceral, 
and Transplantation Surgery, Essen 45122, Germany; George 
Sgourakis, 2nd Surgical Department, Korgialenio-Benakio Red 
Cross Hospital, Athens 15451, Greece

Author contributions: The format of  this section should 
be: Author contributions: Wang CL and Liang L contributed 
equally to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong 
F and Wu XM designed the research; Wang CL, Zou CC, 
Hong F and Wu XM performed the research; Xue JZ and Lu 
JR contributed new reagents/analytic tools; Wang CL, Liang L 
and Fu JF analyzed the data; and Wang CL, Liang L and Fu JF 
wrote the paper.

Supportive foundations: The complete name and number of  
supportive foundations should be provided, e.g., Supported by 
National Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should 
be provided. Author names should be given first, then author 
title, affiliation, the complete name of  institution, city, postcode, 
province, country, and email. All the letters in the email should be 
in lower case. A space interval should be inserted between country 
name and email address. For example, Montgomery Bissell, MD, 
Professor of  Medicine, Chief, Liver Center, Gastroenterology 
Division, University of  California, Box 0538, San Francisco, CA 
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, 
e.g., Telephone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts 
are acknowledged in each manuscript, and reviewers of  articles 
which were not accepted will be acknowledged at the end of  
each issue. To ensure the quality of  the articles published in 
WJH, reviewers of  accepted manuscripts will be announced 
by publishing the name, title/position and institution of  the 
reviewer in the footnote accompanying the printed article. For 
example, reviewers: Professor Jing-Yuan Fang, Shanghai Institute 
of  Digestive Disease, Shanghai, Affiliated Renji Hospital, 
Medical Faculty, Shanghai Jiaotong University, Shanghai, China; 
Professor Xin-Wei Han, Department of  Radiology, The First 
Affiliated Hospital, Zhengzhou University, Zhengzhou, Henan 
Province, China; and Professor Anren Kuang, Department of  
Nuclear Medicine, Huaxi Hospital, Sichuan University, Chengdu, 
Sichuan Province, China.

Abstract
There are unstructured abstracts (no more than 256 words) 
and structured abstracts (no more than 480). The specific re
quirements for structured abstracts are as follows: 

An informative, structured abstracts of  no more than 480 
words should accompany each manuscript. Abstracts for original 
contributions should be structured into the following sections. 
AIM (no more than 20 words): Only the purpose should be 
included. Please write the aim as the form of  “To investigate/
study/…; MATERIALS AND METHODS (no more than 
140 words); RESULTS (no more than 294 words): You should 
present P values where appropriate and must provide relevant 
data to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 
± 1.67, P < 0.001; CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, 
which reflect the content of  the study.

Text
For articles of  these sections, original articles, rapid commu
nication and case reports, the main text should be structured 
into the following sections: INTRODUCTION, MATERIALS 
AND METHODS, RESULTS and DISCUSSION, and 
should include appropriate Figures and Tables. Data should be 
presented in the main text or in Figures and Tables, but not in 
both. The main text format of  these sections, editorial, topic 
highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/1948-5182/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a separate 
page. Detailed legends should not be provided under the figures. 
This part should be added into the text where the figures are 
applicable. Figures should be either Photoshop or Illustrator 
files (in tiff, eps, jpeg formats) at high-resolution. Examples can 
be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; 
http://www.wjgnet.com/1007-9327/13/4891.pdf; http://
www.wjgnet.com/1007-9327/13/4986.pdf; http://www.
wjgnet.com/1007-9327/13/4498.pdf. Keeping all elements 
compiled is necessary in line-art image. Scale bars should 
be used rather than magnification factors, with the length 
of  the bar defined in the legend rather than on the bar 
itself. File names should identify the figure and panel. Avoid 
layering type directly over shaded or textured areas. Please use 
uniform legends for the same subjects. For example: Figure 1 
Pathological changes in atrophic gastritis after treatment. A:...; 
B:...; C:...; D:...; E:...; F:...; G: …etc. It is our principle to publish 
high resolution-figures for the printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. 
Detailed legends should not be included under tables, but rather 
added into the text where applicable. The information should 
complement, but not duplicate the text. Use one horizontal line 
under the title, a second under column heads, and a third below 
the Table, above any footnotes. Vertical and italic lines should be 
omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. 
aP < 0.05, bP < 0.01 should be noted (P > 0.05 should not be 
noted). If  there are other series of  P values, cP < 0.05 and dP < 
0.01 are used. A third series of  P values can be expressed as eP 
< 0.05 and fP < 0.01. Other notes in tables or under illustrations 
should be expressed as 1F, 2F, 3F; or sometimes as other symbols 
with a superscript (Arabic numerals) in the upper left corner. In 
a multi-curve illustration, each curve should be labeled with ●, ○, 
■, □, ▲, △, etc., in a certain sequence.
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content or after the cited author’s name. For citation content 
which is part of  the narration, the coding number and square 
brackets should be typeset normally. For example, “Crohn’
s disease (CD) is associated with increased intestinal per
meability[1,2]”. If  references are cited directly in the text, they 
should be put together within the text, for example, “From 
references[19,22-24], we know that...”

When the authors write the references, please ensure that 
the order in text is the same as in the references section, and 
also ensure the spelling accuracy of  the first author’s name. Do 
not list the same citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference 
list, e.g. PMID and DOI, which can be found at http://www.
ncbi.nlm.nih.gov/sites/entrez?db=pubmed and http://www.
crossref.org/SimpleTextQuery/, respectively. The numbers will 
be used in E-version of  this journal.

Style for journal references
Authors: the name of  the first author should be typed in bold-
faced letters. The family name of  all authors should be typed 
with the initial letter capitalized, followed by their abbreviated 
first and middle initials. (For example, Lian-Sheng Ma is 
abbreviated as Ma LS, Bo-Rong Pan as Pan BR). The title of  
the cited article and italicized journal title (journal title should 
be in its abbreviated form as shown in PubMed), publication 
date, volume number (in black), start page, and end page [PMID: 
11819634   DOI: 10.3748/wjg.13.5396].

Style for book references
Authors: the name of  the first author should be typed in bold-
faced letters. The surname of  all authors should be typed with 
the initial letter capitalized, followed by their abbreviated middle 
and first initials. (For example, Lian-Sheng Ma is abbreviated as 
Ma LS, Bo-Rong Pan as Pan BR) Book title. Publication number. 
Publication place: Publication press, Year: start page and end page.

Format
Journals 
English journal article (list all authors and include the PMID where 

applicable)
1	 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative 
contrast harmonic imaging to assess malignancy of  liver 
tumors: A prospective controlled two-center study. World 
J Gastroenterol 2007; 13: 6356-6364 [PMID: 18081224   
DOI: 10.3748/wjg.13.6356]

Chinese journal article (list all authors and include the PMID where 
applicable)

2	 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 
effect of  Jianpi Yishen decoction in treatment of  Pixu-
diarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3	 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. 

Signature of  balancing selection in Arabidopsis. Proc Natl 
Acad Sci USA 2006; In press

Organization as author
4	 Diabetes Prevention Program Research Group. Hy

pertension, insulin, and proinsulin in participants with 
impaired glucose tolerance. Hypertension 2002; 40: 679-686 
[PMID: 12411462   PMCID:2516377   DOI:10.1161/01.
HYP.0000035706.28494.09]

Both personal authors and an organization as author 
5	 Vallancien G, Emberton M, Harving N, van Moorselaar 

RJ; Alf-One Study Group. Sexual dysfunction in 1, 
274 European men suffering from lower urinary tract 
symptoms. J Urol 2003; 169: 2257-2261 [PMID: 12771764   
DOI:10.1097/01.ju.0000067940.76090.73]

No author given
6	 21st century heart solution may have a sting in the tail. 

BMJ 2002; 325: 184 [PMID: 12142303   DOI:10.1136/
bmj.325.7357.184]

Volume with supplement
7	 Geraud G, Spierings EL, Keywood C. Tolerability and 

safety of  frovatriptan with short- and long-term use for 
treatment of  migraine and in comparison with sumatriptan. 
Headache 2002; 42 Suppl 2: S93-99 [PMID: 12028325   
DOI:10.1046/j.1526-4610.42.s2.7.x]

Issue with no volume
8	 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen 

section analysis in revision total joint arthroplasty. Clin 
Orthop Relat Res 2002; (401): 230-238 [PMID: 12151900   
DOI:10.1097/00003086-200208000-00026]

No volume or issue
9	 Outreach: Bringing HIV-positive individuals into care. 

HRSA Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10	 Sherlock S, Dooley J. Diseases of  the liver and billiary 

system. 9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11	 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer 
disease: investigation and basis for therapy. New York: 
Marcel Dekker, 1991: 431-450

Author(s) and editor(s)
12	 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 

2nd ed. Wieczorek RR, editor. White Plains (NY): March 
of  Dimes Education Services, 2001: 20-34

Conference proceedings
13	 Harnden P, Joffe JK, Jones WG, editors. Germ cell tu

mours V. Proceedings of  the 5th Germ cell tumours Con
ference; 2001 Sep 13-15; Leeds, UK. New York: Springer, 
2002: 30-56

Conference paper
14	 Christensen S, Oppacher F. An analysis of  Koza's compu

tational effort statistic for genetic programming. In: Foster 
JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. 
Genetic programming. EuroGP 2002: Proceedings of  the 
5th European Conference on Genetic Programming; 2002 
Apr 3-5; Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15	 Morse SS. Factors in the emergence of  infectious di

seases. Emerg Infect Dis serial online, 1995-01-03, cited 
1996-06-05; 1(1): 24 screens. Available from: URL: http://
www.cdc.gov/ncidod/eid/index.htm

Patent (list all authors)
16	 Pagedas AC, inventor; Ancel Surgical R&D Inc., ass

ignee. Flexible endoscopic grasping and cutting device 
and positioning tool assembly. United States patent US 
20020103498. 2002 Aug 1

Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square 
test as χ2 (in Greek), related coefficient as r (in italics), degree 
of  freedom as υ (in Greek), sample number as n (in italics), 
and probability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood 
pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 
96 h, blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; 
blood CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 
volume fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L 
formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. 
Arabic numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/1948-5182/
g_info_20100107115140.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and 
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on first mention in the text. In general, terms should not be 
abbreviated unless they are used repeatedly and the abbreviation 
is helpful to the reader. Permissible abbreviations are listed in 
Units, Symbols and Abbreviations: A Guide for Biological and 
Medical Editors and Authors (Ed. Baron DN, 1988) published 
by The Royal Society of  Medicine, London. Certain commonly 
used abbreviations, such as DNA, RNA, HIV, LD50, PCR, 
HBV, ECG, WBC, RBC, CT, ESR, CSF, IgG, ELISA, PBS, ATP, 
EDTA, mAb, can be used directly without further explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l 
length, m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
Editorial: http://www.wjgnet.com/1948-5182/g_info_201003 
16080004.htm

Frontier: http://www.wjgnet.com/1948-5182/g_info_20100315103 
153.htm

Topic highlight: http://www.wjgnet.com/1948-5182/g_info_2010 
0316080006.htm

Observation: http://www.wjgnet.com/1948-5182/g_info_2010 
0107112630.htm

Guidelines for basic research: http://www.wjgnet.com/1948-5182/
g_info_20100315103748.htm

Guidelines for clinical practice: http://www.wjgnet.com/1948- 
5182/g_info_20100315103829.htm

Review: http://www.wjgnet.com/1948-5182/g_info_20100 
107112834.htm

Original articles: http://www.wjgnet.com/1948-5182/g_info_ 
20100107113351.htm

Brief  articles: http://www.wjgnet.com/1948-5182/g_info_20100 
315104523.htm

Case report: http://www.wjgnet.com/1948-5182/g_info_2010010 
7113649.htm

Letters to the editor: http://www.wjgnet.com/1948-5182/_info_20 
100107114003.htm

Book reviews: http://www.wjgnet.com/1948-5182/g_info_2010 
0315105017.htm

Guidelines: http://www.wjgnet.com/1948-5182/g_info_2010 
0315105107.htm

SUBMISSION OF THE REVISED MANUSCRIPTS 
AFTER ACCEPTED
Please revise your article according to the revision policies 
of  WJH. The revised version including manuscript and high-

resolution image figures (if  any) should be copied on a floppy or 
compact disk. The author should send the revised manuscript, 
along with printed high-resolution color or black and white 
photos, copyright transfer letter, and responses to the reviewers 
by courier (such as EMS/DHL).

Editorial Office 
World Journal of Hepatology
Editorial Department: Room 903, Building D, 
Ocean International Center,
No. 62 Dongsihuan Zhonglu, 
Chaoyang District, Beijing 100025, China
Telephone: +86-10-59080038
Fax: +86-10-85381893
E-mail: wjh@wjgnet.com
http://www.wjgnet.com

Language evaluation 
The language of  a manuscript will be graded before it is 
sent for revision. (1) Grade A: priority publishing; (2) Grade 
B: minor language polishing; (3) Grade C: a great deal of  
language polishing needed; and (4) Grade D: rejected. Revised 
articles should reach Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://
www.wjgnet.com/1948-5182/g_info_20100107114726.htm.

Responses to reviewers
Please revise your article according to the comments/suggestions 
provided by the reviewers. The format for responses to the 
reviewers’ comments can be found at: http://www.wjgnet.
com/1948-5182/g_info_20100107114601.htm.

Proof of financial support
For paper supported by a foundation, authors should provide 
a copy of  the document and serial number of  the foundation.

Links to documents related to the manuscript 
WJH will be initiating a platform to promote dynamic interactions 
between the editors, peer reviewers, readers and authors. After a 
manuscript is published online, links to the PDF version of  the 
submitted manuscript, the peer-reviewers’ report and the revised 
manuscript will be put on-line. Readers can make comments 
on the peer reviewer’s report, authors’ responses to peer re
viewers, and the revised manuscript. We hope that authors will 
benefit from this feedback and be able to revise the manuscript 
accordingly in a timely manner.

Science news releases
Authors of  accepted manuscripts are suggested to write a 
science news item to promote their articles. The news will be 
released rapidly at EurekAlert/AAAS (http://www.eurekalert.
org). The title for news items should be less than 90 characters; 
the summary should be less than 75 words; and main body less 
than 500 words. Science news items should be lawful, ethical, and 
strictly based on your original content with an attractive title and 
interesting pictures.

Publication fee
Authors of  accepted articles must pay a publication fee.
EDITORIAL, TOPIC HIGHLIGHTS, BOOK REVIEWS and 
LETTERS TO THE EDITOR are published free of  charge.
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