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Abstract

The prevalence of obesity and obesity related comor-
bidities including diabetes and nonalcoholic fatty liver
disease (NAFLD) has been rising globally. Nonalco-
holic fatty liver disease is emerging as a common liver
disease among adults which can lead to the eventual
development of complications including cirrhosis and
hepatocellular carcinoma. With the rise of obesity in
children, the development of detection methods for the
presence of NAFLD is becoming imperative. Although
the gold standard for diagnosis is liver biopsy, practical
issues limit pediatric use and warrant development of
noninvasive or minimally invasive screening tools for
the detection and staging of NAFLD. A variety of diag-
nostic methods have been studied including use ami-
notransferases, imaging studies and serologic mark-
ers which have some population-based limitations.
Additional factors such as gender and ethnicity may
also play a role in the screening of NAFLD in pediatric
population studies.

© 2012 Baishideng. All rights reserved.

Key words: Nonalcoholic fatty liver disease; Children; Ala-
nine aminotransferase; Ethnicity; Gender; Detection methods
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) has emerged
as the most common cause of liver disease among chil-
dren, paralleling the rise in obesity over the past few
decades. Fatty liver disease has a spectrum of clinical
manifestations, ranging from simple steatosis to steatosis
with inflammation and fibrosis nonalcoholic steatohepa-
titis (NASH)"". NAFLD was first described by Zelman”
in 1952 among an inpatient population of thirty obese
men with liver disease. In 1983, Moran ¢ @/’ reported 3
children less than 14 years of age with severe hepatitis
and fibrosis. Population studies also seem to suggest ra-
cial and gender variability regarding NAFLD™. Factors
including obesity, gender and ethnicity may influence the
development of NAFLD.

Development of safe and cost-effective methods for
screening and detection of NAFLD is critical given the
large number of patients. Frequently used screening
methods for NAFLD include aminotransferases and
ultrasonography. NAFLD is the most common etiology
for transaminase elevation among adults'™. Although the
gold standard for diagnosis is a liver biopsy, the invasive-
ness and expense of the procedure limits the feasibility
of this option in children. Available imaging modalities,
including ultrasound, computed axial tomography and
magnetic resonance imaging, have some limitations for
broad use, including cost, radiation exposure, as well
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as technical limitations due to body habitus. A litera-
ture search was performed, through PubMed, using
the following and combination of the following terms:
NAFLD, NASH, nonalcoholic fatty liver, steatohepa-
titis, infant, child and adolescent. The results were lim-
ited to human studies, and infant, child, adolescent and
the English language. The utility of current screening
methods for the detection of pediatric NAFLD will be
reviewed.

ALANINE AMINOTRANSFERASE AS A
SURROGATE OF NAFLD

Unexplained alanine aminotransferase (ALT) elevation is
a frequently used surrogate for the presence of NAFLD
in children and adults. ALT elevation (> 30 U/L) was
reported in 6% of overweight adolescents and 10% of
obese adolescents among 2450 children enrolled in the
NHANES 1II survey (National Health and Examination
Survey cycle I) by Strauss ¢z a/”. ALT elevation (>30
U/L) was an independent predictor for NAFLD among
an Italian pediatric sample of 268 children between the
ages of 6 and 20 years with a body mess index (BMI) of
>90th percentﬂem. ALT elevation was present in 76 chil-
dren with NAFLD (81% sensitivity of ALT for NAFLD
prediction); in 49 children ALT values were > 40 U/L
(89% sensitivity of ALT for NAFLD prediction)”. Lou-
than ¢z a/” noted that elevated ALT (ALT > 40 U/L)
was four times more likely in obese children.

In several studies, ALT elevation has correlated with
the presence of hepatic fat on imaging, Fishbein ez al”!
reported a retrospective review of hepatic magnetic

resonance imaging (MRI) findings of 39 obese Cauca-
sian children, noting hepatic fat fraction correlated with
serum ALT (ALT > 35; r = 0.44; P < 0.05) and age (r
= 0.54; P < 0.005) but not with BMI z-score. In a prior
study of obese children with hepatomegaly, he reported
21 of 22 (95%) subjects had elevated fat fraction on
hepatic MRI and 12 of 20 (60%) had elevated serum
ALT (ALT > 35)", Correlation between ALT elevation
(ALT > 58) and fatty liver on ultrasound (P < 0.001) was
reported in a prospective study of 84 Chinese children
seen in the obesity and lipid disorder clinic (ages 9.5-14
years); gamma-glutamyl-transpeptidase (GGT, abnormal
GGT > 40) also correlated with fatty liver on imaging (P
< 0.000)"", Tazawa et al™ reported sensitivity, specific-
ity and positive predictive values of 0.92, 0.62 and 0.83
respectively for ALT elevation (ALT > 30 U/L) and
detection of evidence of fatty liver on ultrasound for a
school-aged population in Japan.

PITFALLS OF ALT

There can be shortcomings with utilizing ALT as a
screening method for NAFLD. Aminotransferase eleva-
tion is not universally encountered among patients with
NAFLD. The Dallas Heart study conducted in Dallas
County on 2287 adult subjects revealed that abnormal
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ALT was not a useful diagnosis of NAFLD as 79% of
subjects with hepatic steatosis (determined by elevated
hepatic triglycerides on imaging) had normal ALT lev-
el In the study conducted by Franzese ef a/'!, 26 out
of 38 (68%) obese children with fatty liver on imaging
had normal aminotransaminases. Similar concerns wetre
raised by Fishbein e# al"” upon demonstration that ALT
(ALT > 35) did not detect low levels of hepatic fat frac-
tion. In the study by Tazawa ez a/'?, 18% of Japanese
schoolchildren with normal ALT levels (ALT < 30) had
ultrasound findings of a fatty fibrotic pattern suggestive
of nonalcoholic steatohepatitis. A study by Burgert ez
al™ demonstrated that only 48% of obese children (42%
Caucasian/25% African American/33% Hispanic) with
intrahepatic fat accumulation on MRI had abnormal
ALT levels (ALT > 35), concluding that use of serum
ALT as a screening tool may not be effective. Of note,
children with an absence of abnormal ALT levels are
rarely investigated for NAFLD; evidence of insulin re-
sistance and diabetes should heighten concern for pos-
sible NAFLD as it has been associated with liver disease
in adults and children"”. Upcoming imaging methods
may enhance capacities for non-invasive detection and
staging of NAFLD and NASH in children. Preliminary
adult data suggest the FibroScan” probe as a potential
noninvasive technique due to its non-specificity and
potential to compensate for larger size. FibroScan” mea-
sures liver stiffness by transient elastography as a surro-
gate for fibrosis'”. FibroScan” has been studied in adult
mixed populations, including hepatitis and NAFLD.
Prior probes were unable to measure liver stiffness in
2%-10% of patients due to inflammation and body
size™. The XI." FibroScan probe has improved detec-
tion of NAFLD and fibrosis among adults through im-
proved transducer sensitivity with greater measurement
depth but still has suboptimal reliability among morbidly
obese adults (BMI > 40) and diabetics'*”". However, the
reproducibility of results is a drawback as well as con-
cerns regarding specificity of findings.

GENDER IN NAFLD

Several studies have indicated a potential relationship be-
tween gender and the presence of NAFLD. In general, it
has been noted that NAFLD is more prevalent in males
than females. Several imaging studies using ultrasound
and hepatic MRI have suggested male predominance™"”.
In addition, a retrospective review, published in 2006 of
pediatric autopsies by Schwimmer e7 al™ in San Diego
County, observed that children with fatty liver were older
and more likely to be male with a higher BMI. An car-
lier study published by Schwimmer ez a/*" published in
2003 observed that age and sex did not differ in patients
with liver fibrosis, although the majority of patients in
the study with NAFLD were male (70%). Similarly, male
dominance was reported in a Japanese study by Tominaga
et al”” but the values were not statistically significant. In
an Australian study of 500 adolescents, the prevalence of
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transaminase elevation was increased in obese boys (40%
in boys and 20% in gitls), but there was no screening for
the presence of underlying liver disease"”. Likewise, in a
study done in Taiwan (which included screening for hep-
atitis B and C), there was a higher prevalence of trans-
aminase elevation in obese boys over girlsm]. A higher
prevalence of transaminase elevation among obese boys
has also been reported by Chan ef a/'" and Schwimmer ez
al! (defined as ALT > 40 U/L), as well as Strauss ¢# al”",
but with a note of caution as there was alcohol consump-
tion reported among adolescent males. Using subjects
from the ages of 12-19 years from the NHANES study
(1999-2002) with exclusion of those with ethanol con-
sumption, Graham ez al™ reported an interaction with
male sex upon ALT elevation (ALT > 40).

Gender influences upon the prevalence of NAFLD
in children have not been consistently substantiated by
other investigators. Louthan ez al” did not report an in-
fluence of gender upon ALT (ALT > 40) in her pediatric
study population. Similarly, Fishbein ez al” did not detect
differences in ALT based upon gender.

ETHNICITY AND NAFLD

There has been a correlation between ethnicity and ALT
levels. Normal ALT ranges vary between different eth-
nicities and differing ALT levels will have to be regarded
for different ethnic groups.

In particular, African Americans have been noted to
have the lowest percentage of elevated ALT levels, while
those of Hispanic origin have been observed to have the
highest. The prevalence of ALT elevation (ALT > 30)
was 7.4% in Caucasian adolescents, 11.5% in Mexican
Americans and 6.0% in African American adolescents
in one study conducted utilizing the NHANES survey
(1999-2004)". Louthan ez a/” also observed that elevat-
ed ALT was four times less likely in African Americans
than Caucasians, despite increased obesity and insulin
resistance suggestive of potential ethnic differences in
ALT norms®.

Several studies have noticed the effect of ALT on
the Hispanic population. A recent multicenter pediatric
cross-sectional study by Schwimmer ez a/* reported a
prevalence of elevated ALT (ALT > 40) levels as 36%,
22% and 14% among Hispanic, Caucasian and African
American adolescents, respectively; other studies have
reported similar ﬁndingsm. Discrepancies may also exist
among Asian subpopulations as children of Filipino de-
scent had a prevalence of 20%, but only 4% in those of
Vietnamese or Cambodian originw.

Similar ethnic influences upon NAFLD/NASH have
been reported among adults, although higher percent-
ages of African American patients were encountered.
Likewise, out of 151 adults cared for at Brooke Army
Medical Center and diagnosed with NAFLD (46% of
cohort), the prevalence of NAFLD/NASH confirmed
by biopsy was 58.3% among Hispanics, 44% among
Caucasians and 35.1% among African Americans™
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CONCLUSION

Paralleling the rise of obesity in children and adolescents
has been a rise in the incidence of NAFLD in pediatric
populations. Optimal methods for population-based
screening for pediatric NAFLD remain undefined to
date. As demographic factors such as gender and ethnic-
ity may play a role in the prevalence of NAFLD/NASH,
use of targeted screening methods may be feasible but
consideration for ethnicity norms on markers, including
ALT, may be necessary to enhance sensitivity. Data on
influences of gender upon NAFLD/NASH prevalence/
detection in children has been inconsistent to date, war-
ranting additional investigation.

Utilizing ALT as a determinant of NAFLD may not
be effective. Studies using ultrasonography indicated
fibrotic patterns, yet subjects had normal ALT. Also,
hepatic steatosis was noted in subjects with normal ALT
in the Dallas Heart study. Therefore, further studies are
needed to determine surrogate markers of NAFLD in
varying pediatric populations.
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Abstract

The aim of this paper is to review the current status
of liver transplantation (LT) for Wilson disease (WD),
focusing on indications and controversies, especially in
patients with neuropsychiatric disease, and on identifi-
cation of acute liver failure (ALF) cases related to WD.
LT remains the treatment of choice for patients with
ALF, as initial presentation of WD or when anti-copper
agents are stopped, and for patients with chronic liver
disease progressed to cirrhosis, unresponsive to che-
lating medications or not timely treated with copper
chelating agents. The indication for LT in WD remains
highly debated in patients with progressive neurologi-
cal deterioration and failure to improve with appro-
priate medical treatment. In case of Wilsonian ALF,
early identification is key as mortality is 100% without
emergency LT. As many of the copper metabolism pa-
rameters are believed to be less reliable in ALF, simple
biochemical tests have been proposed for diagnosis of
acute WD with good sensitivity and specificity. LT cor-
rects copper metabolism and complications resulting
from WD with excellent 1 and 5 year survival. Living
related liver transplantation represents an alternative
to deceased donor LT with excellent long-term sur-
vival, without disease recurrence. Future options may
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include hepatocyte transplantation and gene therapy.
Although both of these have shown promising results
in animal models of WD, prospective human studies
are much needed to demonstrate their long-term ben-
eficial effects and their potential to replace the need
for medical therapy and LT in patients with WD.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Over recent years, a burgeoning literature has attempted
to describe indications and outcome of liver transplanta-
tion (LT) for Wilson disease (WD), a rare autosomal re-
cessive disorder of copper metabolism with a prevalence
of 1in 30 000 in the general population. WD is an indi-
cation for LT in cases of acute liver failure or end stage
liver disease when medical treatment options fail. LT will
correct the underlying hepatic metabolic defect of WD,
represented by impaired biliary copper excretion.

More than 300 mutations in the ATP7B gene, a gene
that encodes a metal-transporting P-type adenosine tri-
phosphatase, have been described in literature. These
mutations can impair the protein function, leading to de-

creased hepatocellular excretion of copper into bile with
its consequent accumulation in the liver and through the
systemic circulation in the brain, cornea, heart, bones
and kidney. The clinical manifestations are therefore het-
erogencous, the most common being hepatic or neuro-
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psychiatric signs and symptoms, for which the utility of
LT is both pootly charactetized and controversial. This
review addresses the indications for and the controver-
sies associated with LT for WD with a particular focus
on the short and long term outcomes in terms of sur-
vival and clinical presentation. The authors also provide
a future perspective on hepatocyte transplantation.

EPIDEMIOLOGY

Since the first successful LT in 1971" more than 500
transplants have been performed in the United States to
date for WD, which is the primary indication for LT in
0.5% and 1.5 % of adults and children respectivelym.

These percentages are significantly lower than those
initially reported by Gitlin” in 2003, who estimated that
WD accounts for 5%-8% of all indications for LT. WD
is a rare disease that can be medically managed, some
cases are misdiagnosed as acute liver failure (ALF) or
chronic liver disease (CLD) of unknown etiology and
some of the WD patients die before being listed or while
waiting for L'T. All these factors could explain the rela-
tively small number of LTs performed recently for WD.
Due to lack of consensus regarding the indication for LT
in patients with severe neurological deficits, a selection is
usually done in most transplant centers according to the
severity of the neurological manifestations”. The num-
ber of LTs for WD with neurological disease remains
unknown, as there is no information in the United Net-
work of Organ Sharing (UNOS) database regarding the
neurological status of the recipients, other than encepha-
lopathy. There are currently more than 16 000 patients
waiting for LT in United States according to UNOS and
1.4% of the current listed adult patients are listed for
“metabolic disease”. The percentage of patients with
WD waiting for LT remains unpublished. In children,
metabolic liver diseases atre the second indication for LT
after biliary atresia. Fifteen percent of children enrolled
in the studies in the pediatric liver transplantation (SPLIT)
registry underwent LT for metabolic diseases™ and 7.6%
for WD. However, it should be noted that the enroll-
ment in SPLIT was voluntary and therefore potentially
biased.

Most patients with WD become symptomatic be-
tween the first and the fourth decade of life”, although
the age at presentation can vary from two'” to seventy
years old"”. The average age at transplant is 15 years old
(range 4-18 years) in children with WD and 30 years old
(range 19-68 years) in adults™”.

The carly onset (before 10 years old) is associated
with more hepatic (83%) than neuro-psychiatric dis-
orders (17%), compared with late age of onset when
neuro-psychiatric symptoms are present in about 74%
of cases compared with 24% cases with only liver mani-
festations™'”. The type of mutation may explain these
findings, with missense mutation being associated with
predominantly neurological and later presentation, while
a deletion of the gene is associated with predominantly
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hepatic and earlier presentation™”. A female predomi-
nance in the WD induced ALF has been described in the
literature™!! with 78% and 64% of cases being females
in children and adults, respectivelylz]. The explanation for
this remarkable finding remains unknown; however, data
from an animal model of WD suggest that hormonal
factors influence the development of early liver failure.
The ovariectomy of female LEC rats delays the onset of
liver failure!”

INDICATIONS FOR LIVER TRANSPLANT

There are two main indications for LT in WD. The first
is ALF that may be the initial presentation of WD or
can occur when anti-copper agents are stopped. The
second is CLD progressed to cirrhosis and portal hyper-
tension and unresponsive to chelating medications, or
is not timely treated with copper chelating agents. The
indication for LT in WD is widely debated in patients
with progressive neurological deterioration and failure to
improve with correct medical treatment.

DIAGNOSIS OF WD IN CASES OF ACUTE

LIVER FAILURE

Five percent of all WD patients present with ALF and
they account for 4%-6% of all LTs performed in United
States for ALF". In these cases, early identification is
key as mortality is 100% without emergency LT. The
diagnosis of WD is based on a broad combination of
laboratory tests and clinical features including: 24 h urine
copper, hepatic copper concentration, ceruloplasmin,
presence of ATP7B gene mutation, Kayser- Fleisher
ring, neurological symptoms or brain magnetic resnane
iamge findings and presence of hemolytic anemia. The
diagnosis of WD in ALF is more difficult as many of
the copper metabolism parameters, including serum
and urinary copper and reduced serum ceruloplasmin,
are believed to be less reliable and specific ™"
Kayser-Fleisher rings are only detectable in 50% of the
cases'” and many tests for copper metabolism param-
eters are not always available. Ceruloplasmin levels were
reported to not be helpful with five cases of idiopathic
liver failure!”. Due to the difficulty in reaching the diag-
nosis of WD in the setting of ALF, there has been con-
siderable interest in identifying simple biochemical tests
for diagnosis. In 1991, Berman was the first to describe,
in six patients, that the ratio of alkaline phosphatase to
total serum bilirubin lower than 2 and aspartate ami-
notransferase (AST) to alanine aminotransferase (ALT)
greater than 4 provided high sensitivity and specificity
for fulminant WD, A recent study done by Korman
et al™ in a cohort of 16 patients with ALF due to WD
showed that a combined ratio of alkaline phosphatase
to total serum bilirubin lower than 2 and AST to ALT
greater than 2.2 had a sensitivity and specificity of 100%
for fulminant WD. It is important to note that all the pa-
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tients in this cohort had a very high model for end-stage
liver disecase (MELD) score and it is still unclear whether
these screening tests apply in the early stages of clinical
course of ALF secondary to WD. A prior study done by
Eisenbach ¢ a/'” found the ratio of alkaline phosphatase
to serum bilirubin or AST to ALT to be unhelpful in a
series of seven adults with 2 mean MELD score of 28.
Furthermore, this ratio is not always helpful in children,
likely because of the effect of bone-derived alkaline
phosphatase. Small studies failed to confirm these corre-
lations in the pediatric population™ ™. Koppikar e a/*"
showed that the Wilson Index, a score composed of bili-
rubin, international normalized ratio, AST, white blood
cell and albumin, is helpful in identifying children with
Wilsonian ALF in whom LT is indicated. All children
with a score higher than 11 died without transplantation,
whereas all those with a score less than 11 survived, the
method having a 93% sensitivity and 98% specificity.

BRIDGE TO LIVER TRANSPLANT

Supportive measures for ALF due to WD which may
help bridge patients to transplantation have been pro-
posed over the years: exchange transfusion, plasmapher-
esis, the molecular adsorbent recycling system (MARS),
fractionated plasma separation and absorption (FPSA),
albumin dialysis and early institution of renal replace-
ment therapy[zs’%]. All these treatments are thought to
lower circulating copper levels, to reduce hemolysis and
secondary organ damage due to copper complexes ac-
cumulation. As reported by Jhang ez a/*" and Asfaha ez
al™, plasmapheresis is an effective method to reduce
circulating copper and improve hemolysis and renal in-
jury. MARS has been associated with improved renal and
liver function, improved encephalopathy and short term
survival®™”” and used successfully in patients with ALF,
allowing the removal of copper in the urine through
chelation with penicillaminem]. Sen et al” reported two
patients successfully treated and bridged to transplant
with MARS.

Although it has been shown that bio-artificial liver
devices may improve encephalopathy and have consid-
erable effects on acute or chronic liver failure, such as
reduction of bilirubin, albumin-bound toxins or cardio-

32,33 . .
P23 2 large randomized multicenter
[34]

vascular stabilization
trial failed to show increased survival in these patients
Unfortunately, the lack of information in UNOS da-
tabase regarding the use of these modalities before LT
prevents larger clinical trials. It is still believed that the
use of aggressive plasmapheresis, FPSA or MARS to
support patients with ALF related to WD waiting for
transplant may improve future outcomes.

INDICATION FOR LIVER TRANSPLANT IN
NEUROLOGICAL WD

Most of the data on LT for neurological WD come from
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case reports or case series describing patients who re-
ceived LT because of liver function deterioration. The
decision to perform LT was based on deteriorating
neurological status, despite stable liver function only in
a few cases” ", Whether transplantation is indicated
for progressive neurological disease due to WD without
liver failure is highly debatable. LT reverses neurological
deterioration in many WD patients; approximately 78%

P71 2s observed by Strac-

of patients improve or stabilize
ciari in a study that included 41 neurologically affected
patients, while the remaining did not present any change
in their neurological status®. Eghtesad ez al” described
total or partial neurological improvement in 10 of 17
patients (58.8%), advocating the benefit and importance
of performing transplantation before neurological im-
pairment becomes irreversible. Wang e¢# al” showed neu-
rological improvements in 8 of 9 patients (88.9%) who
received living-related liver transplant (LRLT) for neu-
rological complications. Marin ez /" reported four pa-
tients with compensated cirrhosis and progressive neu-
rological deterioration who underwent LT for WD. One
of four died due to post LT infections while the other
three experienced neurological improvement. To further
the debate, Bax ¢ al™ reported the case of a 15 year old
without significant liver disease, bedridden with severe
incapacitating dysarthria despite maximal medical ther-
apy, who returned almost to normal after LT. Geissler
et al™" reported that two of the six WD patients with
mixed hepatic and neurological symptoms fully recov-
ered after LT. He suggested that in such cases, an early
decision for LT is justified because neurological deficits
may become irreversible. However, the hypothesis that
better results could be obtained in patients undergo-
ing L'T' eatly after the onset of neurological symptoms
has not been confirmed””. According to Cheng, the
outcome was favorable in two patients in whom LRLT
was performed because of severely disabling neurologi-
cal symptoms. This finding substantiated the opinion
of Mason ¢ a/”” who suggested that, even though their
patient died, LT should be considered for patients with
severe, progressive neurological impairments. However,
few data are available on the outcome of cognitive per-
formance, long-term survival or predictors of outcome.
These findings are in contrast with experience reported
by Medici ez al™. According to their retrospective multi-
center Italian study in 2005 in 37 patients with WD who
underwent LT, the combination of neuropsychiatric
and hepatic symptoms was the only factor influenc-
ing survival after LT with neuropsychiatric patients
showing a significantly lower survival rate than the other
WD patients. Patients with liver disease alone and those
with both hepatic and neuropsychiatric conditions had a
mean survival of 135 mo (range 118-152 mo) and 79 mo
(range 46-113 mo), respectively (P = 0.04). The presence
of neuropsychiatric symptoms was a negative prognostic
factor, even with improvement or complete resolution
of the neurological symptoms. According to Wang ez al®
who analyzed post transplant data (LRLT) in 15 patients
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with mixed hepatic and mild or moderate neurological
involvement, the survival of these patients was slightly
lower than that of those without neurological involve-
ment, but this decrease was not statistically significant.
Among patients with severe neurological involvement,
the survival decreased markedly compared with that of
patients without neurological symptoms. These results
are consistent with the prior reports from Medici ez al”,
Ala e a/'" and Roberts e# al*”, which advocated that pa-
tients with long standing neurological impairment from
WD are unlikely to recover after LT transplantation,
contraindicating transplant in such cases. Combined he-
patic and neurological disease must be carefully assessed
to determine the severity of neuropsychiatric disease.
Some experts consider isolated neuropsychiatric symp-
toms a contraindication for LT because these patients
may improve with medical therapy whereas many may
worsen from post transplant care and they argue that the
patients should not be exposed to the risk of LT when
this may not improve symptoms.

POST LIVER TRANSPLANT SURVIVAL

Several reports show excellent post LT survival both at

one year and long-term in most WD patients, with some
differences depending on clinical presentation, ALF or
CLD, age at transplant, the “era” at transplant and the
center’s experience.

Medical urgency reflected by the UNOS status (pre
transplant intensive care unit-bound) and the severity of
the underlying liver disease reflected by a MELD score
above 20 are predictors of pre- transplantation mortal-
ity and also independent factors predictive of patient
post-transplantation survival™. In 2002, Schilsky re-
ported 85% 1 year survival of all WD patients undergo-
ing LT™. In a larger study, Arnon ef a/”' reported higher
1 and 5 year survival rates for children and adults with
WD for both graft and patient, regardless of the clinical
presentation. There was a slightly higher survival for pa-
tient and graft in CLD compared with ALF presentation
but the difference was not statistically significant. The
overall 1 and 5 year patient and graft survival rates after
transplantation for CLD in children were 100%, higher
compared with transplantation for ALF which showed
a 90% 1 year patient survival and 87.5% 5 year patient
survival, compared with 87% 1 year graft survival and
82.5% 5 year graft survival. Similarly, the overall 1 and 5
year patient survival rates after transplantation for CLD
in adults were 94.7% and 90.1%. One year graft survival
was 89.5% compared with 85.5% at 5 years. The overall
1 and 5 year patient survival rates after transplantation for
ALF were 90.3% compared with 89.7%. The graft sur-
vival rates were 87.1% at 1 year and 86.2% at 5 years”.
The good outcome of these patients can be attributed
to the relatively young age at transplant, low rate of co-
morbidities, lack of disease recurrence and low rate of
hepatocellular carcinoma.

Data from the SPLIT registry between December
1995 and June 2008 shows the same results with excel-
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lent 1 and 5 year patient survival of 96% and 91.4%,
respectively and 96% and 91.4% for graft survival.
Children who underwent LT for metabolic disease had
similarly excellent patient survival as, and better graft
survival than, those who received a liver allograft for
other indications™.

However none of these studies looked at the sub-
group of patients with mixed hepatic and neuropsychi-
atric disease. In the study published by Medici a7 al™in
2005, the overall patient survival rates at 3, 6 and 12 mo
and at 3, 5 and 10 years after transplantation were similar
to other publications.

LRLT AND AUXILIARY PARTIAL

ORTHOTOPIC LIVER TRANSPLANT

As the scarcity of organs is a worldwide problem, LRLT
represents an alternative to deceased donor LT. This is
important especially in pediatric patients and in some
countries where cadaveric transplantation is not allowed.
Heterozygosity for the WD gene mutation is associated
with abnormal serum copper and ceruloplasmin levels
in 28%-35% of subjectsm. Despite some unresolved
problems with respect to screening for heterozygotes
status and the risk of abnormal copper metabolism after
transplantation, the use of a living related donor hetero-
zygote for WD has been proven safe and there are mul-
tiple reports in literature showing improvement in copper
metabolism without evidence of recurrence of WD after
long-term follow—up[39’48]. Cheng showed an excellent
patient survival at 1 and 5 years after LRLT: 91.7% and
75%, as well as graft survival 86.1% and 75%, respec-
tively™, Similarly Yoshitoshi showed 1, 5, 10 year cu-
mulative patient survival rates of 90.6%, 83.7%, 80%"".
These results are compatible with the outcomes reported
for deceased donor LT.

Auxiliary partial liver transplant has been performed
with success, showing normalization of serum cerulo-
plasmin and liver tests, as well as improvement in neuro-
logical status™”. However, according to Kasahara experi-
ence with auxiliary partial orthotopic liver transplant, pa-
tients had wotse survival than those with classical LDLT,
mainly due to post-transplant surgical complications, the
most common being biliary strictures and graft failure
due to stealing syndrome”". Another drawback of this
technique as an indication for LT for CLD is the poten-
tial risk of carcinogenesis of the remnant native liver™”.

POST LIVER TRANSPLANT COPPER
METABOLISM

Copper metabolism normalizes quickly after transplant.
Copper ovetload slowly resolves in extrahepatic organs
but it is still unclear whether de-coppering after LRLT
from heterozygote donors is slower than de-coppering
after cadaveric transplantation from non-related donors.
Normalization of serum ceruloplasmin is usually seen
in the first month post LT. Most patients have marked
reduction in utinary coppet excretion with normalization
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between 6 to 9 mo after transplant and complete resolu-
tion of K-F rings is seen in more than 60% of cases with
partial resolution in all of the post transplant patientsl4°’°2J.

FUTURE: LIVER CELL TRANSPLANTATION
AND GENE THERAPY

Both approaches are potential exciting future treatments
for WD and could offer cures for this disorder since
current medical therapy is a lifelong commitment and
patients often suffer from noncompliance-related com-
plications. At present, only data from preclinical studies
on animal models of WD are available. In the light of
donor organ shortage, cell transplantation is emerging
as an exciting alternative for whole liver transplantation
with many advantages: it is less invasive, requires fewer
organs and can be repeated several times if needed. But
this leads to the question of the type and source of cells
to be used. If human primary hepatocytes are not a re-
alistic option due to the shortage of organ donors and
inability to survive, expand and proliferate i vitro for
prolonged periods of time, xenogenic hepatocytes can-
not completely replace the synthesis of human plasma
proteins and they are problematic from an immunologi-
cal point of view. Hepatoma cell lines provide an endless
support but often lack important metabolic and synthet-
ic properties due to genetic alterations. Fetal hepatocytes
and stem cells remain interesting candidates to establish
hepatocyte-related cell lines”™. Gene therapy for WD
would be based on transfection of hepatocyte cells with
normal ATP7B gene. Researchers in this field are cur-
rently seeking vectors that can transduce non-replicating
cells, with long-term expression and proper cellular lo-
calization of ATP7B. The difficulties they are currently
facing are transient expression of the transgene and low
transfection efficiency, with need of repeat transfection
due to inadequate cell numbers™. In most animal stud-
ies, cell proliferation was enhanced by preconditioning
the host liver and neatly total repopulation with trans-
planted cells was achieved™, but the methods used for
preconditioning can hardly be translated to humans.
Since the first use of LCT in human patients in 1992,
less than 100 patients have been transplanted, mainly for
inborn error or metabolism such as urea cycle disorder,
Crigler-Naijar Syndrome or glycogen storage disease.
LCT effect was transient in all studies with the longest
duration of beneficial effects of 36 mo, reported in a 47
year old woman with glycogen storage disease’”, while
the mean duration of positive effects in other cases was
less than 10 mo. In most of the reported cases, LCT was
used as a bridging method to LT. The small number of
human studies with LCT is due to the technical difficul-
ties that need to be overcome, including identifying the
ideal cell line that can survive, expand and proliferate
in vitro, develop safe techniques for expansion of cells
in vitro and finding the ideal route of administration as
portal vein administration is not realistic in patients with
cirrhosis due to reversal of flow. Furthermore, LCT may
require cells from multiple donors, lifelong immunosup-
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pression and may need to be repeated if adequate cell
survival or repopulation is not achieved. Prospective hu-
man studies are much needed to demonstrate the benefit
of both these techniques, with the goal of achieving
metabolic correction and replacing the need for medical
therapy and LT in patients with WD.
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Abstract

AIM: To analyze the relationship between the glycated
albumin (GA) to glycated hemoglobin (HbA1lc) ratio
and the histological grading of liver fibrosis.
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METHODS: The study retrospectively included con-
secutive hepatitis C virus positive chronic liver disease
patients (7 = 142) who had undergone percutaneous
liver biopsy between January 2008 and March 2010 at
our institution. The ratios of GA/HbA1c were calculated
in all patients to investigate the relationship with the
degree of the liver fibrosis. The values of the aspartate
aminotransferase-to-platelet ratio index (APRI), an ex-
cellent marker for the evaluation of liver fibrosis, were
also calculated. In addition, we combined the ratio of
GA/HbA1c and the APRI in order to improve our ability
to detect the presence of significant liver fibrosis.

RESULTS: Sixty-one (43%) patients had either no
fibrosis or minimal fibrosis (METAVIR score: FO-F1),
while 25 (17%) had intermediate fibrosis (F2). Fifty-
six (39%) patients had severe fibrosis (F3-F4) and
27 of them had cirrhosis (F4). The mean values of
the GA/HbA1c increased with the progression of the
fibrosis (FO-1: 2.83 = 0.24, F2: 2.85 £+ 0.24, F3: 2.92
+ 0.35, F4: 3.14 = 0.54). There was a significant dif-
ference between the FO-F1 vs F4, F2 vs F4, and F3 vs
F4 groups (P < 0.01, 2 < 0.01, 2 < 0.01 and P < 0.05,
respectively). The GA/HbA1c ratio was significantly
higher in the patients with cirrhosis (F4) than in those
without cirrhosis (FO-F3) (3.14 + 0.54 vs 2.85 £ 0.28,
P < 0.0001). The GA/HbA1c ratio was also significantly
higher in the patients with severe fibrosis (F3-F4) than
in those without severe liver fibrosis (FO-F2) (3.03 =+
0.41 vs 2.84 £ 0.24, P < 0.001). Furthermore, the GA/
HbA1c ratio was also significantly higher in the patients
with significant fibrosis (F2-F4) than in those without
significant liver fibrosis (FO-F1) (2.98 = 0.41 vs 2.83
+ 0.24, P < 0.001). The diagnostic performance of
the increased GA/HbA1c ratio (> 3.0) was as follows:
its sensitivity and specificity for the detection of liver
cirrhosis (F4) were 59.3% and 70.4%, respectively
and its sensitivity and specificity for the detection of
severe liver fibrosis (F3-F4) were 50.0% and 74.4%,
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respectively. With regard to the detection of significant
fibrosis (F2-F4), its sensitivity was 44.4% and its speci-
ficity was 77.0%. Although even the excellent marker
APRI shows low sensitivity (25.9%) for distinguishing
patients with or without significant fibrosis, the combi-
nation of the APRI and GA/HbA1c ratio increased the
sensitivity up to 42.0%, with only a modest decrease
in the specificity (from 90.2% to 83.6%).

CONCLUSION: The GA/HbAIc ratio increased in line
with the histological severity of liver fibrosis, thus sug-
gesting that this ratio is useful as a supportive index of
liver fibrosis.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Glycated proteins are known to reflect the plasma glu-
cose level and glycated hemoglobin (HbAlc) is used as
a standard index of glycemic control in patients with
diabetes mellitus". Since the lifespan of erythrocytes is
about 120 d, HbAlc reflects the glycemia for the recent
few months”. Glycated albumin (GA) is another index
of glycemic control which correlates with the plasma glu-
cose levels during the past few weeks because the turn-
over of albumin is about 20 d"”. Although the ratio of
GA/HbAlc is usually close to 3, the value changes based
on the patient’s condition. In patients with chronic liver
disease (CLD), hypersplenism causes a shortened lifespan
of erythrocytes, leading to lower HbAlc levels relative to
the plasma glucose level. In contrast, the turnover periods
of serum albumin in CLD patients is prolonged in order
to compensate for the reduced production of albumin.
Therefore, the GA levels in CLD patients are higher rela-
tive to the degree of glycerniam.

Since HbAlc shows lower and GA shows higher
values in CLD patients, the GA/HbATc¢ ratio is thought
to be high in patients with liver cirrhosis. Indeed, the
GA/HbAlc ratio in patients with CLD has been re-
ported to show an inverse correlation with some indica-
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tors of hepatic function (including the hepaplastin test,
cholinesterase and bilirubin) independent of the mean
plasma glucose levels, thus suggesting that the GA/
HbA1c ratio increases as the liver cirrhosis progressesm.
However, it has not been examined whether the GA/
HbAlc ratio correlates with the histological fibrotic
stage in CLD patients.

Hepatitis C virus (HCV) is one of the main causes
of liver cirrhosis and hepatocellular carcinoma and
knowledge about the progression of liver fibrosis is im-
portant. In the present study, we analyzed the relation-
ship between the histological grading of liver fibrosis
and the GA/HbAlc ratio in 142 patients with HCV-
related CLD. Our findings suggest that the GA/HbAlc
ratio is associated with the progression of liver fibrosis
and cirrhosis in HCV-positive patients.

MATERIALS AND METHODS

Patients

We retrospectively studied HCV-positive CLD patients
(7 = 142) who had undergone percutaneous liver biopsy
between January 2008 and March 2010 at our institution
who met the following conditions: (1) HCV infection di-
agnosed by detectable HCV antibodies and HCV RNA
in serum; and (2) blood samples were obtained on the
same day of the liver biopsies. Patients with the follow-
ing conditions were excluded from the study: the pres-
ence of other liver diseases, hepatocellular carcinoma,
immunosuppressive therapy, hepatitis B virus co-infec-
tion and those with insufficient liver tissue for staging
of fibrosis. The present study did not include patients
whose GA/HbAlc ratios could have been influenced by
poorly controlled diabetes.

The routine studies, including platelet counts, pro-
thrombin time international normalized ratio (PT-INR),
liver functional tests [alanine transaminase (ALT), as-
partate aminotransferase (AST), alkaline phosphatase
and total bilirubin] were performed. Since the index cal-
culated by the combination of GA and HbAlc (CLD-
HbAlc: defined as the average of the measured HbAlc
and GA/3) was reported to be a good indicator for the
evaluation of the mean plasma glucose level in patients
with CLD"™, HbAlc and GA were also routinely mea-
sured in all patients. The values of GA and HbAlc were
determined in the same sample and on the same day as
the liver biopsies were performed. The AST-to-platelet
ratio index (APRI), an excellent marker for the evalua-
tion of liver fibrosis, was also calculated based on the
formula proposed by Wai ¢z a/”; APRI = [(AST level/
upper limit of normal)/platelet counts (10°/1)] X 100.
Written informed consent regarding the liver biopsy and
retrospective use of clinical data was obtained from all
patients on admission. This study was approved by the
ethics committees of the institutional review board.

Liver biopsy

Liver biopsy examinations were performed using the
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Table 1 Characteristics of the patients

Age (yr) 60 (19-78)
Gender (male/female) 60/82
AST (IU/L) 37.5 (14-328)
ALT (IU/L) 36 (10-388)
y-GTP (IU/L) 29 (7-259)
ALP (IU/L) 217 (97-556)
Total bilirubin (mg/dL) 0.7 (0.1-2.1)
Albumin (g/dL) 3.96 +£0.36
Hemoglobin (g/dL) 134+18
Platelet (x 10*/mm’) 15.9+55
PT-INR 1.04 £0.07

AST: Aspartate aminotransferase; ALT: Alanine transaminase; ALP: Al-
kaline phosphatase; PT-INR: Prothrombin time international normalized
ratio.

standard procedures and all liver specimens were evalu-
ated by well-trained pathologists at our institute, with
evaluation of the fibrosis stage and activity grade ac-
cording to the METAVIR scoring system'"”. Fibrosis
was staged on a scale of 0-4 (FO: no fibrosis, F1: portal
fibrosis without septa, F2: portal fibrosis with rare septa,
I'3: numerous septa without cirrhosis, F4: liver cirrho-
sis). The histological evaluation of the biopsy samples
was also routinely performed in our department. All
authors participated in the conference about the histo-
logical evaluation and the final results were confirmed by
two authors (Enomoto H and Imanishi H) who received
training for histological studies.

Statistical analysis

In the present study, we attempted to clarify whether the
GA/HbAlc ratio was associated with liver fibrosis and
cirrhosis. The data for the comparisons among the groups
“BF0-1 »s F2 »s F3 »s F4” was analyzed by non-repeated
measurements ANOVA and statistical significance was
further examined by the Student-Newman-Keuls test. We
compared the “FO-F3 (no cirrthosis) ss F4 (cirrhosis)”,
“F0-F2 (no - intermediate fibrosis) »s F3-F4 (severe fi-
brosis)” and “FO-F1 (no approximately minimal fibrosis)
vs F2-F4 (significant fibrosis)” groups. The differences
in the baseline characteristics and GA/HbAlc ratios of
the groups were evaluated. Quantitative variables were
expressed as the mean = SD and those with an abnormal
distribution were expressed as the median values (range).
Statistical analysis was performed using Student’s 7 test or
the Mann-Whitney U test, as appropriate.

RESULTS

Characteristics of patients and clinical data

From January 2008 to March 2010, a total of 142 patients
with HCV were consecutively included in the present
study, based on the inclusion and exclusion criteria as
described in the “Patients and Methods” section. The
characteristics of the study population are summarized in
Table 1. The population consisted of 60 (42%) males and
82 (58%) females, and the age of patients ranged from 19
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Figure 1 The glycated albumin/glycated hemoglobin ratio in relation
to the METAVIR fibrosis score in patients with hepatitis C virus-related
chronic liver disease. The glycated albumin (GA)/glycated hemoglobin
(HbA1c) ratio increased as the fibrosis progressed. There was a significant dif-
ference between the FO-F1 vs F4, F2 vs F4, and F3 vs F4 groups.

to 78 years old (median 60). According to the METAVIR
liver fibrosis staging“o], 56 (39%) patients had significant
fibrosis ('3-F4) and 27 (19%) had cirrhosis (I'4).

The GA/HbA1c ratio in patients with HCV

The GA/HbAlc ratio in patients with CLD has been
reported to show an inverse correlation with certain in-
dicators of hepatic function. As shown in Figure 1, the
mean values of the GA/HbAlc increased with the pro-
gression of the fibrosis stage, suggesting that the GA/
HbATc ratio was associated with the histological severity
of liver fibrosis.

Comparing the FO-F3 (no cirrhosis) and F4 (cirrhosis)
groups, we found that there was a significant difference
in several parameters which correlated with hepatic func-
tion; that is, higher AST, ALT, y-GTP alkaline phospha-
tase (ALP) and PT-INR levels and also a lower platelet
count, and albumin values in the presence of cirrhosis
(Table 2; left). However, no significant difference was
observed in other parameters such as age and gender,
which were not related to the hepatic function. Between
the two groups, the GA/HbAlc ratio was significantly
higher in patients with cirrhosis (Figure 2A), thus sug-
gesting that the GA/HbAlc ratio is associated with the
cirthotic changes in the liver.

Next, we examined whether the GA/HbAlc ratio
differed in patients with or without severe liver fibrosis.
Comparing the FO-F2 (without severe fibrosis) and F3-F4
(with severe fibrosis) groups, we found significant differ-
ences, with higher AST, ALT, y-GTP, ALP and PT-INR
values and a lower platelet count, and albumin values in
the presence of severe fibrosis (Table 2; middle). In pa-
tients with severe liver fibrosis, the GA/HbAlc ratio was
significantly higher (Figure 2B) than that in patients with-
out severe fibrosis, suggesting that the GA/HbAlc ratio
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Figure 2 The glycated albumin/glycated hemoglobin ratio in patients with hepatitis C virus-related chronic liver disease. A: A comparison between the
FO-F3 (no cirrhosis) group and F4 (cirrhosis) group. The glycated albumin (GA)/glycated hemoglobin (HbA1c) ratio was higher in patients with cirrhosis than that in
non-cirrhotic patients; B: The comparison between the FO-F2 (no or intermediate fibrosis: without severe fibrosis) group and the F3-F4 (severe fibrosis) group. The
GA/HbA1c ratio was higher in the patients with significant fibrosis than that in the patients with no or minimal fibrosis; C: A comparison between the FO-F1 (no or mini-
mal fibrosis: without significant fibrosis) group and the F2-F4 (significant fibrosis) group. The GA/HbA1c ratio was higher in the patients with significant fibrosis than in
those with either minimal fibrosis or none at all.

Table 2 Characteristics of the patients (FO-F3 vs F4), (FO-F2 vs F3-F4) and (FO-F1 vs F2-F4)

FO-F3 F4 R FO-F2 F3-F4 i FO-F1 AL
(n=115) (1 = 27) (n = 86) (n = 56) (n = 61) (n = 81)

Age (yr) 60 (19-78) 62 (23-78) NS 60(19-78)  62(23-78) NS 60 (19-78) 62 (23-78) NS
Gender (male/female) 48/67 12/15 NS 31/55 29/37 NS 25/36 35/46 NS
AST (IU/L) 35(14-195) 50 (20-328)  <0.001 32 (14-175)  46(20-328) <0.001 32 (14-104) 42 (18-328) <0.001
ALT (IU/L) 38(10-388)  47(10-310) <005  315(10-388) 48(10-310) <0.01  31(11-38%) 46 (10-310) <0.01
y-GTP (IU/L) 25(7-183) 50 (12-259)  <0.001 22(7-183) 42.5(12-259) <0.0001 22 (8-183) 36 (7-259) <001
ALP (IU/L) 207 (97-490) 267 (133-556) <0.001 186 (97-465) 275 (133-556) <0.0001 207 (97-465) 258 (101-556) < 0.001
Total bilirubin (mg/dL) 0.7 (01-1.6)  07(03-21) NS 07(01-16) 08(03-21) NS 07(0116) 07(0321) NS
Albumin (g/dL) 402+031 370£043 <0001  403+032 384037 <001 405031  389+038 <001
Hemoglobin (g/dL) 135+17 12.8 2.0 NS 135+18  133+17 NS 137417 132+18 NS
Platelet (x 10'/mm?) 165453 132459 <0001  172+52  138%55 <0001 172+48 14.9+59 <005
PT-INR 1.03£0.05 1084006 <0001 1024005 1074006 <0001 1024005  1.05+£008 <005

AST: Aspartate aminotransferase; ALT: Alanine transaminase; ALP: alkaline phosphatase; PT-INR: Prothrombin time international normalized ratio.

also correlates with the progression of liver fibrosis.

We also examined whether the GA/HbA1c ratio dif-
fered in patients with or without significant liver fibrosis.
When we compared the FO-F1 (no or minimal fibrosis:
without significant fibrosis) and F2-F4 (with significant
fibrosis) groups, we also found significant differences,
with higher AST, ALT, y-GTP ALP and PT-INR values
and a lower platelet count and albumin values in the
presence of significant fibrosis (Table 2; right). In pa-
tients with significant liver fibrosis, the GA/HbAlc¢ ratio
was significantly higher than that in patients without sig-
nificant fibrosis (Figure 2C).

Although the GA/HbAc ratio is usually about 3, we
found that the ratio increased in line with the progres-
sion of liver fibrosis (Figure 2). We therefore evaluated
the diagnostic performance of the increased GA/
HbAlc ratio (> 3.0) for the detection of patients with
cirrhosis (I'4), severe fibrosis (F3-F4) and significant fi-
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brosis (F2-F4) (Table 3). Its sensitivity for the detection
of liver cirrhosis was 16/27 (59.3%) and the specificity
was 81/115 (70.4%). With regatrd to the detection of se-
vere fibrosis, the sensitivity of the increased GA/HbAlc
ratio (> 3.0) was 28/56 (50.0%) and its specificity was
64/86 (74.4%). With regard to the detection of signifi-
cant fibrosis, the sensitivity of the increased GA/HbAlc
ratio (> 3.0) was 36/81 (44.4%) and its specificity was
47/61 (77.0%).

Combination of the GA/HbA1c ratio and APRI for the
detection of significant liver fibrosis
As described above, the GA/HbAlc ratio in patients
with significant liver fibrosis was higher than that in
patients without significant fibrosis. However, the differ-
ences wete small and the GA/HbAc¢ ratio had difficulty
in distinguishing between F1 and F2.

Several biomarkers for the evaluation of fibrosis have
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Table 3 Glycated albumin/glycated hemoglobin ratio for the detection of cirrhosis (F4), severe fibrosis (F3-F4) and significant fi-

brosis (F2-F4) (%)

F4 FO-F3 F3-F4 FO-F2 F2-F4 FO-F1
GA/HbAIc>30  16/27 (59.3) 34/115 (29.6) 28/56 (50.0) 22/86 (25.6) 36/81 (44.4) 14/61 (23.0)
GA/HbAlc <30  11/27 (407) 81/115 (70.4) 28/56 (50.0) 64/86 (74.4) 45/81 (55.6) 47/61 (77.0)

GA/HbAlc: Glycated albumin/ glycated hemoglobin.

Table 4 Aspartate aminotransferase-to-platelet ratio index for the detection of significant liver fibrosis (F2-F4)

F2-F4 (%) FO-F1 (%) F2-F4 (%) FO-F1 (%)
APRI > 0.5 68/81 (84.0) 32/61 (52.5) APRI > 1.5 21/81 (25.9) 6/61 (9.8)
APRI < 0.5 13/81 (16.0) 29/61 (47.5) APRI < 15 60/81 (74.1) 55/61 (90.2)

APRI: Aspartate aminotransferase-to-platelet ratio index.

Table 5 Combination of aspartate aminotransferase-to-platelet ratio index and glycated albumin/glycated hemoglobin ratio for the

detection of significant liver fibrosis (F2-F4)

F2-F4 (%) FO-F1 (%) F2-F4 (%) FO-F1 (%)
APRI > 15 or GA/HbAlc>3.0  43/81 (53.1) 18/61 (29.5) APRI > 1.5 0r GA/HbAIc>32  34/81 (42.0) 10/61 (16.4)
Others 38/81 (46.9) 43/61 (70.5) Others 47/81 (58.0) 51/61 (83.6)

GA/HbAlc: Glycated albumin/glycated hemoglobin; APRI: Aspartate aminotransferase-to-platelet ratio index.

been reported previously and the APRI is a simple and ity (only a modest reduction from 90.2% to 83.6% was
useful marker for the prediction of significant fibrosis. observed).

We combined the GA/HbA1c ratio and the APRI in or-
der to examine their utility for the detection of patients
with significant liver fibrosis. At first, based on prior DISCUSSION

studies” ¥, we assessed two cut-off points (0.50 and Liver biopsy is the gold standard method for histological
1.50) of the APRI to predict the absence or presence evaluation of liver fibrosis'”. Although a liver biopsy is
of significant fibrosis (Table 4). When we used the cut- generally a safe procedure, it is costly, invasive and has a
off point as 0.5 (Table 4; left), the sensitivity was 68/81 small risk of complications. In addition, only 1/50 000
(84.0%) and the specificity was 29/61 (47.5%). When we of the organ is removed and there can be sampling er-

used the cut-off value of 1.5 (Table 4; right), the sensi- rors''”. Furthermore, it has also been reported that there
tvity was 21/81 (25.9%) and the specificity was 55/61 arc inter- and intra-observer discrepancies of 10% to
(90.2%). Therefore, as previously reported, the cut-off 20%""!. Therefore, many noninvasive biomarkers read-
point of 1.50 had a high specificity but a low sensitivity ily available via laboratory tests have been proposed to
to detect significant fibrosis. predict the presence of significant fibrosis or cirrhosis in
We next asked whether a combination of the GA/ patients with HCV.
HbA1lc and the APRI could improve the sensitivity to The Fibro-Test score is computed using the patient’s age,
detect the presence of significant fibrosis and help dis- sex and results of the analyses of serum haptoglobin,
tinguish between the two groups (FO-F1 and F2-F4). a2-macroglobulin, apolipoprotein Al, y-GTP and bili-
When we examined the criteria “APRI >1.5 or GA/ rubin levels"”. Forns ¢z al'” developed the Forns score,

HbATc ratio > 3.0”, the sensitivity and the specificity which is an algorithm including the platelet count,
for the detection of significant liver fibrosis was 43/81 y-GTP, age and cholesterol level. Wai ez al” reported the
(53.1%) and 43/61 (70.5%), respectively (Table 5; left). APRI for fibrosis and cirrhosis prediction. In addition,
In addition, when we used the criteria “APRI >1.5 or some models such as the Hepascore“sl, FibroMetet"”,
GA/HbAlc ratio > 3.2”, the sensitivity was 34/81 Fibrolndex™ and FIB-4"" have also been proposed for
(42.0%) and the specificity was 51/61 (83.6%) (Table 5; the evaluation of liver fibrosis. In addition, there are
right). Therefore, compared with the detection of sig- several noninvasive methods for the evaluation of liver
nificant liver fibrosis by using the APRI alone, the com- fibrosis using ultrasound waves™* such as Transient
bination of GA/HbAlc and the APRI (APRI >1.5 or Elastography (FibroScan)**’; SonoElastography (Real-
GA/HbAlc rato > 3.2) improved the sensitivity from Time Tissue Elastography)[23] and Acoustic Radiation
25.9% to 42.0% without a major decrease in the specific- Force Irnpulsem%]. Although each noninvasive tool has
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an excellent positive predictive value for the diagnosis
of moderate or significant fibrosis, none of the available
methods completely meets the criteria of an ideal (simple,
inexpensive and easily reproducible) method.

The Fibro-Test'” is a combination of 6 markers and

the Forns score"”

contains a complicated formula, in-
dicating that while these markers are excellent, they lack
simplicity. Recently introduced markers including APRI,
FIB-4 and the Fibrolndex are well-established, simple
and inexpensive tools to assess liver fibrosis”**!, How-
ever, the values of these markers in one patient can vary
within a short period, since the levels of AST or ALT
or platelet count in the same patient often change daily.
In addition, regarding APRI and FIB-4, the appropriate
definition of the upper limit of normal (ULN) of the
AST level remains uncertain, since each laboratory uses a
different value for the ULN. With regard to the methods
using special ultrasound tools, they are costly and cannot
be routinely evaluated in all medical institutes.

In the present study, we have shown that the GA/
HbA1lc ratio of HCV-positive patients increases with the
progression of liver fibrosis. Unlike the other previously
established methods, the GA/HbATlc ratio is a simple
and unique tool which is calculated based on the two
glycated proteins and correlates with the degree of liver
fibrosis. Since GA and HbATlc are stable over several
weeks, the GA/HbAlc ratio does not change in a short
petiod, resulting in a high reproducibility of its value.
The stability of the two glycated proteins over weeks is a
unique point, different from other biomarkers.

Bando ez al” previously reported that the GA/HbAlc
ratio in patients with CLD have an inverse correlation
with the some indicators of hepatic function, regardless
of the mean plasma glucose levels, thus suggesting that
the increase of GA/HbA1c ratio indicates a reduction in
the liver function caused by the progression of liver cir-
rhosis. Consistent with that report, our current histologi-
cal evaluation revealed that the GA/HbA1c ratios of the
cirrhotic patients were significantly higher than those of
the patients without cirrhosis (Figure 2A). Furthermore,
as shown in Figure 2B, the GA/HbAlc ratios increased
in patients with severe fibrosis (F3-F4) compared to
those in patients without severe fibrosis (FO-F2), thus
suggesting that the GA/HbAlc ratio increased in cot-
relation with the progression of fibrosis.

Since the GA/HbAlc ratio is usually about 3, we
examined the diagnostic performance of the elevated
GA/HbAlc ratio (GA/HbAlc > 3.0) and determined
the sensitivity and specificity (Table 3). As described in
the “Results” section, its solo diagnostic performance
did not achieve satisfactory levels. However, when we
combined the GA/HbAlc ratio with the APRI, the
sensitivity to distinguish patients with significant fibrosis
(F2-F4) from those without significant fibrosis was im-
proved, with only a modest reduction in the specificity
(Table 5). These findings suggest that the GA/HbAlc
ratio can be used as a supportive index for the evaluation
of liver fibrosis. Since only a small number of patients
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were investigated in the present study, we will therefore
need to rigorously investigate the ratios in both larger
and different populations.

In summary, we have shown that the GA/HbAlc ra-
tio increases with the progression of the histological
findings of liver fibrosis. However, its rate of change
is relatively small. Although we have shown that the
GA/HbAlc ratio improves the diagnostic performance
of the APRI for the detection of significant fibrosis, it
will be necessary to establish a new and better biomarker
using a combination of the GA/HbAlc ratio and other
parameter(s).

COMMENTS

Background

Hepatitis C virus (HCV) is one of the main causes of liver cirrhosis and hepa-
tocellular carcinoma, and knowledge about the progression of liver fibrosis is
important. Many noninvasive biomarkers readily available via laboratory tests
have been proposed to predict the presence of significant fibrosis or cirrhosis
in patients with HCV. The glycated albumin (GA)/glycated hemoglobin (HbA1c)
ratio in patients with chronic liver disease (CLD) has been reported to show
an inverse correlation with some indicators of hepatic function independent
of the mean plasma glucose levels, thus suggesting that the GA/HbA1c ratio
increases as the liver cirrhosis progresses. However, it has not been examined
whether the GA/HbA1c ratio correlates with the histological fibrotic stage in
CLD patients.

Research frontiers

Liver biopsy is the gold standard method for histological evaluation of liver fibro-
sis. Although a liver biopsy is generally a safe procedure, it is costly, invasive
and has a small risk of complications. It is very important to establish a simple,
inexpensive and easily reproducible method for the evaluation of liver fibrosis.

Innovations and breakthroughs

In the previous studies, many excellent noninvasive methods for the evaluation
of liver fibrosis have been proposed. However, none of the available methods
completely meets the criteria of an ideal (simple, inexpensive and easily repro-
ducible) method. The present study has shown that the GA/HbA1c ratio of HCV-
positive patients increases with the progression of liver fibrosis. Unlike the other
previously established methods, the GA/HbA1c ratio is a simple and unique tool
which is calculated based on the two glycated proteins and correlates with the
degree of liver fibrosis.

Applications

The study showed that the GA/HbA1c ratio increased in line with the histologi-
cal severity of liver fibrosis, thus suggesting that this ratio is useful as a sup-
portive index of liver fibrosis.

Terminology

HbA1c is used as a standard index of glycemic control in patients with diabetes
mellitus. Since the lifespan of erythrocytes is about 120 d, HbA1c reflects the
glycemia for the recent few months; GA is another index of glycemic control
which correlates with the plasma glucose levels during the past few weeks be-
cause the turnover of albumin is about 20 d.

Peer review

The study focuses on the power of the GA/HbA1c ratio in estimation of liver
fibrosis in people with HCV infection. Previously defined noninvasive fibrosis
markers exist but none of them have proved to be equal to liver biopsy. There-
fore, research on defining new but more effective fibrosis markers should be
encouraged. People with HCV are always a good research base in this context.
Therefore, the present study may be interesting for the readers.
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Maximization of personal benefits
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human studies have been reviewed by the appropriate ethics
committee o 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
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Clinical Trials; UK Medicines Research Council Guidelines
for Good Clinical Practice in Clinical Ttials) 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 authot’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/¢_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: +86-10-85381892. 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
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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
of the version to be published. Authors should meet conditions 1,
2, and 3.

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
I 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

(49

Tag
JBaishideng®

WJH | www.wjgnet.com

1T

Instructions to authors

Province, China; and Professor Anren Kuang, Department of
Nuclear Medicine, Huaxi Hospital, Sichuan University, Chengdu,
Sichuan Province, China.

Abstract

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

An informative, structured abstracts of no less 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 less than 140
words); RESULTS (no less 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 s 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.wignet.com/1948-5182/¢_info_list.htm.

Illustrations

Figures should be numbered as 1, 2, 3, ex., 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.wignet.com/1007-9327/13/4554.pdf;
http://www.wjgnet.com/1007-9327/13/4891.pdf; http://
www.wignet.com/1007-9327/13/4986.pdf; http://www.
wignet.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:..; Ci..; Dus Ee; Feoo; Ge LLlee It s our principle to publish
high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ez., 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.
‘P < 0.05, "P < 0.01 should be noted (P > 0.05 should not be
noted). If there are other series of P values, ‘P < 0.05 and ‘P <
0.01 are used. A third series of P values can be expressed as ‘P
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Instructions to authors

< 0.05 and P < 0.01. Other notes in tables or under illustrations
should be expressed as 'F, °F, °F; 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 @, o,
m, 0, A, A\, e, in a certain sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine
contributions to the manuscript and who endorse the data and
conclusions should be included. Authors are responsible for
obtaining written permission to use any copyrighted text and/
or illustrations.
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Coding system

The author should number the references in Arabic numerals
according to the citation order in the text. Put reference nu-
mbers in square brackets in superscript at the end of citation
content or after the cited authot’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 gCD) is associated with increased intestinal per-
meability!”. If references are cited directly in the text, they
should be put together within the text, for example, “From
references" " 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
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list, e.g. PMID and DOI, which can be found at http://www.
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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
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applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach §, Jung F. Evaluation of quantitative
contrast harmonic imaging to assess malignancy of liver
tumors: A prospective controlled two-center study. World
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diarrhoea. Shijie Huaren Xiaohna Zazhi 1999; 7: 285-287

(49

T
JBaishideng®

WJH | www.wjgnet.com

v

In press

3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M.
Signature of balancing selection in Arabidopsis. Proc Nat/
Acad Sei USA 2006; In press

Organization as author

4  Diabetes Prevention Program Research Group. Hy-
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8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
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No volume or issue

9 Outreach: Bringing HIV-positive individuals into care.
HRSA Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(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 anthors)

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 E 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
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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://
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Patent (list all authors)
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and positioning tool assembly. United States patent US
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Statistical data
Write as mean = SD or mean * SE.
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Statistical expression

Express 7 test as 7 (in italics), F test as I (in italics), chi square
test as XZ (in Greek), related coefficient as 7 (in italics), degree
of freedom as v (in Greek), sample number as # (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, ¢ (glucose) 6.4 £ 2.1 mmol/L;
blood CEA mass concentration, p (CEA) = 8.6 24.5 pg/1L; CO,
volume fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L
formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, ef.
Arabic numerals such as 23, 243, 641 should be read 23243 641.
The format for how to accurately write common units and
quantums can be found at: http://wwwwijgnet.com/1948-5182/
g info_20100107115140.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and
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,
HBYV, ECG, WBC, RBC, CT, ESR, CSE, IgG, ELISA, PBS, ATP,
EDTA, mAb, can be used directly without further explanation.

Italics

Quantities: 7 time or temperature, ¢ concentration, 4 area, /
length, 7 mass, I volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EcoRI, Hindl, BamHI, Kbo 1, Kpn 1, ete.
Biology: H. pylori, E coli, ete.
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Editorial: http://www.wjgnet.com/1948-5182/¢_info_201003
16080004.htm

Frontier: http://wwwwijgnet.com/1948-5182/¢_info_20100315103
153.htm

Topic highlight: http://www.wjgnet.com/1948-5182/¢_info_2010
0316080006.htm

Observation: http://www.wignet.com/1948-5182/¢_info_2010
0107112630.htm

Guidelines for basic research: http:/ /wwwwijgnet.com/1948-5182/
¢ 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.wijgnet.com/1948-5182/g_info_
20100107113351.htm

Brief articles: http://wwwwijgnet.com/1948-5182/¢_info_20100
315104523.htm

Case repott: http://wwwwjgnet.com/1948-5182/¢_info_2010010
7113649.htm

Lettets to the editor: http://wwwwignet.com/1948-5182/_info_20
100107114003.htm
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Book reviews: http://www.wijgnet.com/1948-5182/¢_info_2010
0315105017 htm

Guidelines: http://www.wjgnet.com/1948-5182/¢_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 re-submitted online
(http:/ /www.wignet.com/1948-51820ffice/). The author should
send the copyright transfer letter, responses to the reviewers,
English language Grade B certificate (for non-native speakers of
English) and final manuscript checklist to wih@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 htep://
www.wjgnet.com/1948-5182/¢_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/¢_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

IVJH 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.curekalert.
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

IWJH is an international, peer-reviewed, Open-Access, online
journal. Articles published by this journal are distributed under the
terms of the Creative Commons Attribution Non-commercial
License, which permits use, distribution, and reproduction in any
medium, provided the original work is propetly cited, the use is
non commercial and is otherwise in compliance with the license.
Authors of accepted articles must pay a publication fee. The
related standards are as follows. Publication fee: 1300 USD per
article. Editorial, topic highlights, original articles, brief articles,
book reviews and letters to the editor are published free of charge.
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