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Abstract

Liver transplantation is a standard life-saving procedure
for the treatment of many end-stage liver diseases.
The success of this procedure may be limited by infec-
tious complications. In this article, we review the con-
temporary state of infectious complications during the
post-operative period, with particular emphasis on
those that occur most commonly during the first 6 mo
after liver transplantation. Bacteria, and less commonly
Candida infections, remain the predominant pathogens
during the immediate post-operative period, especially
during the first month, and infections caused by drug-
resistant strains are emerging. Infections caused by
cytomegalovirus and Aspergillus sp. present clinically
during the “opportunistic” period characterized by in-
tense immunosuppression. As newer potent immunosu-
ppressive therapies with the major aim of reducing
allograft rejection are developed, one potential adverse
effect is an increase in certain infections. Hence, it is
essential for liver transplant centers to have an effective
approach to prevention that is based on predicted in-
fection risk, local antimicrobial resistance patterns, and
surveillance. A better understanding of the common and
most important infectious complications is anticipated
to lead to improvements in quality of life and survival of
liver transplant recipients.
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INTRODUCTION

Liver transplantation is a life-saving procedutre for many
end-stage liver diseases. According to the United Network
for Organ Sharing (UNOS), a total of 6331 liver trans-
plantations were performed in the United States during
2008-2009, with a survival rate of 85% at one year'"”.
Survival after liver transplantation has improved over the
years, partly due to advances in surgical techniques, and
a reduction in allograft rejection. However, there remain
multiple preventable conditions that contribute to the
poor prognosis of liver transplant recipients. Understand-
ing these complications may optimize management strate-
gles, and further improve the quality of life, and survival
rate of patients.

Despite measures such as the use of protective bar-
riers, antimicrobial prophylaxis, and vaccination, infec-
tions still represent a major cause of morbidity and mor-
tality after liver transplantation“’2’4’13]. It is estimated that
up to 80% of liver recipients will develop at least one infec-
tion during the first year after transplantation, and, while
most are successfully treated, some will result in death!™,
Indeed, opportunistic infections are a leading cause of
death during the first three years after liver transplanta-
tion™. Often, the diagnosis of these infections is delayed

April 27,2011 | Volume 3 | Issue 4 |
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Table 1 Selected infections after liver transplantation

Time period after liver transplantation

1st mo Between 1st and 6th mo Beyond 6th mo

General risks: surgical procedure, prolonged hospi- General risks: over-immunosuppression, D+/ General risks: variable

talization, prior colonization, mechanical ventilation, R- mismatch status for viruses, allograft rejec- High-risk patients include those with recurrent
indwelling vascular and urinary catheterization, donor- tion, donor-transmitted diseases, repeated rejection and allograft dysfunction that would
transmitted diseases, among others biliary tract manipulations, re-transplantation require intense immunosuppression

Bacterial infections including resistant pathogens - Bacterial infections continue to occur in some Minimal immunosuppression - usual commu-

bloodstream infections, pneumonia, surgical site infec- patients - bloodstream infections, pneumonia, nity acquired infections and zoster

tions, intra-abdominal infections, abscesses, urosepsis, abdominal infections, C difficile associated

Clostridium difficile associated colitis colitis

Herpes simplex virus infection - herpes labialis or ge- Opportunistic pathogens: cytomegalovirus, Intense immunosuppression due to allograft re-

nitalis with potential for disseminated disease
Candida sp. infections - fungemia, abscesses, urosepsis

Epstein-Barr virus, human herpesvirus 6 and jection and dysfunction - infections occurring
7, Aspergillus species, Pneumocystis jirovecii, during the opportunistic period (see middle

Nocardia species, Mycobacterium tuberculosis, column) continue to occur; course of chronic

endemic mycoses, Toxoplasma gondii, among viral hepatitis may be accelerated

others

because, as part of allograft-conserving strategies, immu-
nosuppressive therapy diminishes inflammatory respon-
ses, and the clinical signs of infection may be blunted or
absent, leading to delayed diagnosis and treatment”.,

There are three consecutive and often overlapping
petiods after liver transplantation that are associated with
specific types of infections (Table 1). This article reviews
the contemporary state of infections after liver trans-
plantation, with special emphasis on bacterial infections
(surgical site, intra-abdominal, and bloodstream infections)
and selected viral [cytomegalovirus (CMV)] and fungal
(Candida species and Aspergillus species) opportunistic
pathogens.

BACTERIAL INFECTIONS

Bacterial pathogens are the most common causes of
infection after liver transplantation. The highest incidence
occurs during the first month after liver transplantation,
and these infections predominantly involve the surgical
site, the abdominal cavity, bloodstream, urinary system,
and/or the respiratory tract™*>**"**12 Risk factors
include biliary tract manipulation, prolonged hospitaliza-
tion, and the necessity for surgical and other invasive pro-
cedures (Table 1)"*'¢1%022,

Virtually any bacteria can cause disease after liver
transplantation, although the vast majority is caused by
enterococcus, vitidans streptococcus, Staphylococcus anreus,
and members of the Enterobactetiaceae family™ ", There
is an increasing trend towards antimicrobial resistance pa-
tterns among bacteria, although variations in prevalence
rates among geographic regions and centers”* have
been found. In some centers, the prevalence rate of methi-
cillin-resistant S. awreus (MRSA) colonization may exceed
80%% while vancomycin-resistant enterococcus (VRE)
colonization may reach up to 55%”’. There have been re-
ported outbreaks of infections due to extended-spectrum
beta-lactamase (ESBL)-producing Klebsiella pneumonia
ot Escherichia coli””" and linezolid-resistant VRE®. Risk
factors for resistant bacterial pathogens are prior antibiotic
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use, recurrent hospitalizations, the use of invasive inter-
ventions such as mechanical ventilation and indwelling
devices, and severe underlying diseases””.

Surveillance for resistant bacteria (MRSA and VRE)
in liver recipients may guide prevention strategies. Since
MRSA colonization has been associated with risk of later
infection™ ™ infection control strategies should be an in-
tegral component of liver transplant programs in order to
reduce its incidence and transmission. With surveillance,
cohorting, contact isolation, and nasal decolonization,
the incidence of MRSA after liver transplant has been
reduced™ ", MRSA decolonization is often achieved with
the use of 2% intranasal mupirocin and chlorhexidine
baths. The benefits of decolonization with oral antibiotics
are debatable, due to concerns about further enhancing
drug resistance™. Active surveillance for VRE is also
performed to prevent healthcare-associated transmission,
however, there are no solid data to support antimicrobials
to eradicate VRE cartier state™

Surgical site infections

One of the most common bacterial infections found to
manifest itself early after liver transplantation, is surgical
site infection, which has been estimated to occur in about
10% of patientsm. This is most often manifested as ery-
thema, induration, tenderness, and drainage at the surgi-
cal site. In some cases, leukocytosis and fever may occur.
Surgical site infection occurs more commonly in liver
recipients who require a large number of blood transfu-
sions, thus implying a more complex nature and prolon-
ged duration of the surgical procedure. Notably, centers
that perform fewer transplant procedures per year (e.g <
50) have a higher rate of surgical site infections™.

Surgical site infections are most commonly caused
by Gram-positive cocci such as S. aureus and enteroco-
ccus, although Gram-negative pathogens like Escherichia
colt, Acinetobacter banmannii, and Pseudomonas aernginosa,
and fungal pathogens such as Candida spp may be invo-
Ived"*"**. Tt is not uncommon for multiple pathogens to
cause surgical site infections after liver transplantation, hen-

April 27,2011 | Volume 3 | Issue 4 |



ce it Is important to obtain samples for culture so that opti-
mal therapy can be administered.

While surgical site infections are common causes of
morbidity during the early period after liver transplan-
tation, they may not be associated with a significant in-
crease in overall mortality™. Treatment of surgical site
infections consists of a combination of surgical debride-
ment and pathogen-directed antimicrobial therapy.

Intra-abdominal infections
Intra-abdominal infections account for 27%-47% of early
bacterial infections after liver transplantation“’11’17’33]. Intra-
abdominal abscesses, peritonitis, and cholangitis common-
ly present during the first few weeks after liver transplant
as fever, leukocytosis, and abdominal pain, although clini-
cally asymptomatic cases which are mainly manifested
with elevated liver enzymes are not uncommon. The offen-
ding pathogens of intra-abdominal infections are often
polymicrobial and, at present, often include multi-drug-
resistant isolates. Some of the important bacteria causing
intra-abdominal infections are enterococci, including VRE,
S. anrens including MRSA, Candida species, and Gram-
negative bacilli such as Pseudomonas sp., Klebsiella sp., Acineto-
bacter sp., and Enterobacter sp. 720

Intra-abdominal infections are significantly associated
with higher all-cause mortality (they double the risk), graft
loss (39% vs 7%), and re—transplantationm. Predisposing
factors are Roux-en-Y choledochojejunostomy, hepatic
artery thrombosis, or arterial stenosis”. Once clinically
suspected, the test to document the presence of fluid co-
llections is radiographic imaging, either through CT scan
or ultrasound. Treatment of infected collections consists
of percutaneous or open surgical drainage combined with
prolonged antimicrobial therapy, guided by susceptibility
testing;

Bloodstream infections

Bloodstream infections may occur any time after liver
transplantation, although the majority occur during the first
post-operative month. Clinical manifestations most often
include fever and rigors, accompanied by leukocytosis
and organ-specific or localizing symptoms related to the
potential source of the bloodstream infection, such as ery-
thema and drainage at vascular catheter sites (catheter-rela-
ted blood stream infections), cough and dyspnea (pneu-
monia), and dysuria and suprapubic and flank pain (urosep-
sis). Risk factors include intra-abdominal infection, the
need for re-operation, prolonged use of indwelling vas-
cular catheters, and acute allograft rejectionls’zu. The gas-
trointestinal tract is usually the most common source of
bloodstream infections in liver transplant recipients, and
thus they are most commonly due to enterococcus, viridans
streptococcus, Gram-negative bacilli, or may even be poly-
microbial ™. Other less common sources of bloodstream
infection after liver transplantation include the urinary tract
(urosepsis), pulmonary system (pneumonia), or infections
emanating from infected indwelling vascular catheters.
Interestingly, when compared to other solid organ trans-
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plant recipients, there is a higher incidence of mortality
due to Gram-negative bloodstream infection among liver
transplant recipients”™”.

Bacteria causing bloodstream infection after liver trans-
plant are predominately Gram-positive cocci such as en-
terococcus, viridans streptococcus and Staphylococens sp.,
however, there has been an increasing trend towards Gram-
negative bacteria, particularly when the source is the gas-
trointestinal tract”™>" Today, there is an increasing pre-
valence of multi-drug resistant bacteria such as MRSA,
which may be the cause of as much as 50% of blood-
stream infections in some centers”. Transplant candidates
who are carriers of MRSA have a higher risk of blood-
stream infection, and may thus benefit from decoloniza-
tion prior to transplantationm. Likewise, VRE-colonized
transplant recipients have a higher risk of infection, posto-
perative stay in the intensive care unit, and death™™. VRE
colonization may also serve as an indicator of a more
severe illness, an increased incidence of biliary complica-
tions, and multiple previous abdominal surgeries” .

E. coli is the most common Gram-negative bacilli caus-
ing bloodstream infection after liver transplantation, fo-
llowed by K. preumoniae and P. aernginosad™. There is increas-
ing resistance among these Gram-negative pathogens. The
prevalence of ESBL-producing Gram-negative bacilli is
now close to 13% in some centers™ ¥ while 44% of
E. cli isolates have developed resistance to quinolonesm,
potentially due to common use of ciprofloxacin and norflo-
xacin as prophylaxis for spontaneous bacterial peritonitis,
ot levofloxacin as empiric therapy for community-acquired
respiratory and urinary infections. Likewise, multidrug-
resistant strains have been reported in as high as 62.5%
of _A. banmannii, 54.2% of Stenotrophomonas maltophilia, and
51.5% of Psendomonas sp. isolates"”!. Outbreaks of carba-
penem-resistant Kiebsiella spp. bloodstream infections have
occurted, with fatal outcomes””.

Treatment of bloodstream infections should be direc-
ted towards the elimination of the predisposing factor,
combined with pathogen-directed antimicrobial therapy
that is guided by antimicrobial susceptibility testing. For
persistent bloodstream infections, endocarditis should be
evaluated by means of a transesophageal echocardiogram.
Indwelling vascular and urinary catheters should be
removed, intra-abdominal abscesses should be drained,
and other potential nidus of infection should be surgically
corrected, if feasible.

VIRAL INFECTIONS

Liver recipients are somewhat unique among transplant
recipients because they are commonly chronically infected
with hepatitis B or C viruses, often with an accelerated
clinical course™’. Respiratory and gastrointestinal viruses
may occur throughout the post-liver transplant period,
with seasonal variations for some viruses such as influenza
and parajnﬂuenzal“’“]. A list of selected viruses that affect
liver transplant recipients is listed in Table 1. Among the
opportunistic viral pathogens, the most commonly oc-
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. . 44.47
curring are members of the herpes virus group!™*, of

which CMV is most important in terms of its direct and
indirect impact on liver transplant outcome.

Cytomegalovirus

CMV seroprevalence rates in humans ranges from 45% to
100%"*, Tts ability to establish latency inside cells leads
to a high infection rate in transplant recipientspo’su. While
immunocompetent hosts are usually infected without symp
toms, liver recipients often present with more severe cli-
nical presentation, including tissue invasion. Liver reci-
pients at highest risk of CMV infection and disease are
those who have never had CMV infection until they re-
ceive a latently infected organ from a CMV-seropositive
donor (CMV D+/R- mismatch). The risk of progression
into CMV disease is magnified by the intense immuno
suppression required to avoid or to treat allograft rejec-
tion.

The clinical impact of CMV disease after liver trans-
plantation can be classified into: (1) an acute infection
with clinical signs known as direct effects (fever, mono-
nucleosis, and invasive organ disease); and (2) a broad
range of immunomodulatory and vascular effects, refer-
red to as indirect effects. The most common presenta-
tion of CMV disease consists of fever and bone marrow
suppression (CMV syndrome). A more aggressive form
includes tissue invasion, commonly affecting the gastro-
intestinal tract, and presenting as gastritis or colitis. This
is most often manifests itself as abdominal pain and diar-
rhea. Endoscopic findings include mucosal erosions and
ulcerations, but mild hyperemia or even normal mucosa
may also be presentlsz]. A second clinical presentation that
is fairly prevalent in liver recipients is CMV hepatitis,
which usually presents with abnormal liver function tests
in a cholestatic patternmj. CMYV hepatitis can be con-
firmed by means of biopsy, where inclusion bodies with
clusters of polymorphonuclear cells is the hallmark**.
A tissue sample is often necessary to rule out the alter-
native diagnosis of allograft rejection. Other organs such
as the central nervous system and the lungs may be infe-
cted, and present themselves through headache, delirium,
changes in mental function, and cough and dyspnea,
respectively. Current practice relies on biologic markers
(CMV pp65 antigenemia or CMV DNA by polymerase
chain reaction) as the earliest indicators of infection'>™,

It is proposed that the indirect effects of CMV result
from its immunomodulatory propertymsgl. Excessive pro-
duction of interleukin 10, which is an important inhibitor
of the immune responsem], could potentially be one of
the mechanisms for the higher incidence of bacteremia,
fungal and other viral infections [human herpesvirus 6
(HHV-6), HHV-7, Ebstein-Barr virus (EBV) associated
post-transplant lymphoproliferative disorder (PTLD), and
accelerated HCV course] in CMV-infected individuals.
Infection of vascular networks supplying the transplanted
organ may cause functional impairment, leading to the

loss of the allograft[sgl.
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Because of its negative impact on overall outcome,
prevention of CMV disease is a key management strategy
after liver transplantation. One major strategy is antiviral
prophylaxis, wherein antiviral drugs such as valganciclovir
or oral ganciclovir are given to patients for at least 3 mo
after liver transplantation. However, antiviral prophylaxis
is associated with delayed-onset CMV disease, which ty-
pically occurs soon after completion of prophylaxis. De-
layed onset CMV disease is significantly associated with
increased mortality and graft failure after liver transplan-
tation™ '\, Risk factors for delayed onset CMV disease are
CMV D+/R- mismatch status, acute allograft rejection,
and the corresponding increase in immunosuppression, es-
pecially with anti-lymphocyte antibodies” . The second
strategy for CMV disease prevention is pre-emptive thera-
py, which relies on a close virologic follow-up through
serial blood markers (such as viral load or pp65 antige-
nemia) as the trigger for antiviral therapy, usually with in-
travenous ganciclovir or Valganciclovir[“]. A recent syste-
matic review”! showed a low incidence (2.6%) of CMV
disease in patients who had received pre-emptive valgan-
ciclovir therapy, and no case of delayed onset CMV dis-
ease was observed. Pre-emptive strategy, which allows
short-term low level CMV replication, may prime the
immune system to develop CMV-specific immunity, thus
preventing late-occurring CMV disease. On the other
hand, patients receiving universal prophylaxis had a higher
incidence of late onset CMV disease (9.9% at one year).
Nonetheless, systematic reviews and meta-analysis have
demonstrated the similar reduction in CMV disease for
both prophylaxis and pre-emptive therapy strategies, but
all-cause mortality appears to be reduced by prophylaxis
but not by pre-emptive therapy”. There remains a con-
cern for the rapidly replicating virus in CMV D+/R- trans-
plant recipients, so that in this high-risk population, the
recommendation is to use antiviral prophylaxis. For lower
tisk recipients (D+/R+ and D-/R+), universal prophy-
laxis or pre-emptive therapy regimens may be effectively
used (Table 2)1*,

Treatment of CMV disease is with intravenous ganci-
clovir (5 mg/kg every 12 h) or oral valganciclovir (900 mg
orally twice daily) (Table 2), combined with reduction in
immunosuppression. Severe cases warrant the initial use
of intravenous ganciclovir, while treatment of mild to
moderate cases may be initiated upfront with oral valgan-
ciclovir. For severe cases, the addition of CMV-hyperi-
mmune globulin as adjunct treatment may be considered.
The efficacy of treatment should be guided by clinical and
virologic assessments, often with serial weekly monitoring
of viral load or antigenemia levels. The vast majority
of CMYV disease cases after liver transplantation, even
those occurring at delayed onset, remain susceptible to
ganciclovir. Non-responders should be tested for drug-
resistant virus, with UL97 and UL54 gene sequencing;
Therapy for drug-resistant CMV is tailored, based on the
results of genotyping. Foscarnet and cidofovir are often
used for treatment of ganciclovir-resistant UL97-mutant
CMV strains, but they have a high risk of nephrotoxicity.
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Table 2 Suggested prevention and treatment regimens for various infections after liver transplantation

Infection Prevention

Treatment

Bacterial infections According to risk factors (i.e. cephalosporins or
vancomycin)
Acyclovir 400 mg PO BID for 4 wk (if they are

not receiving drugs for CMV prevention)

Herpes simplex virus

Cytomegalovirus Valganciclovir 900 mg daily for 3-6 mo

Oral ganciclovir, 1 gram TID for 3-6 mo
Preemptive therapy (guided by CMV PCR or
antigenemia)

Varicella zoster virus Pre-transplant vaccination

Candida species Fluconazole, echinocandin, or amphotericin B

in high-risk recipients for 4 weeks

Aspergillus species Voriconazole, echinocandin, or amphotericin B

in high-risk patients

Cryptococcus neoformans Not recommended

Pneumocystis jirovecii ~ TMP- SMX 160/800 mg daily or three times per
week

Alternative: TMP-SMX 80/400 mg daily

Toxoplasma gondii
Listeria monocytogenes

TMP- SMX 160/800 mg daily

Not recommended but TMP- SMX for
Pneumocystis prophylaxis may prevent some
infections

Not recommended but TMP- SMX for
Pneumocystis prophylaxis may prevent some

Nocardia asteroides

infections

Susceptibility-guided antimicrobial treatment

Acyclovir 5 mg/kg every 8 h for mucocutaneous disease or 10 mg/kg
every 8 h for encephalitis

Valacyclovir 1 gram PO BID for less severe disease

Valganciclovir PO 900 mg BID or ganciclovir IV 5 mg/kg BID.

If severe or life-threatening disease, initiate therapy with IV ganciclovir.
Treatment must continue until viral eradication is achieved, but not shorter
than 2 wk

CMV Ig may be considered for severe forms of disease like pneumonitis.
Valacyclovir 1-gram PO TID or IV acyclovir 10 mg/kg every 8 h

Initiate with IV acyclovir for disseminated disease such as pneumonia or
encephalitis

VZV immunoglobulin adds no additional benefits and not recommended
Amphotericin B 3 to 5 mg/kg IV daily

Fluconazole 800 mg loading dose, then 400 mg PO daily

Caspofungin at an initial dose of 70 mg followed by 50 mg daily
Anidulafungin initial dose of 200 mg first day followed by 100 mg daily
Voriconazole 6 mg/kg IV BID on day 1 followed by 4 mg/kg BID daily;
transition to oral regimen when clinically stable

Echinocandins (caspofungin or anidulafungin)

Amphotericin B preparations

Amphotericin B (conventional or liposomal) and flucytosine (5-FC) for at
least 2 wk then fluconazole as long-term maintenance (e.g. 6 mo)
Fluconazole 800 mg loading dose, then 400 mg PO daily for limited disease
TMP- SMX preferred; 15-20 mg/kg per day of TMP component in 3-4
divided doses (keep the sulfa level above 100); transition to oral regimen
when clinically stable

Alternatives: Pentamidine isethionate, trimethoprim-dapsone (in patients
who are not deficient in glucose-6-phosphate dehydrogenase), atovaquone,
and clindamycin-primaquine.

Pyrimethamine in combination with sulfadiazine or clindamycin.
Ampicillin 2 g IV every four hours plus Gentamicin 3 mg/kg per day IV

in three divided doses

Alternatives:

TMP- SMX 10-20 mg/kg IV per day divided every 6 to 12 h

Meropenem 2 g IV every eight hours

TMP-SMX preferred; 8-10 mg/kg per day of TMP component in 2-4 divided
doses; higher doses may be used in severe disease; transition to oral

therapy when clinically stable

CMV: cytomegalovirus; VZV: Varicella zoster virus; HSV: herpes simplex virus; TMP-SMX: trimethoprim sulfamethoxazole.

FUNGAL INFECTIONS

Although various fungal species infect liver transplant reci-
pients, by far the most common are the Candida species
followed by the _Aspergillus species. Cryptococcus neoformans
occurs much less commonly in the form of meningitis,
lung disease and cellulitis™. Endemic mycoses due to
Histoplasma capsulatum, Coccidiodes immitis, and Blastomyces
dermatitidis may occur in liver recipients from endemic
regions, and among these, C. immitis often persist and
require prolonged therapy””. Other less common fungi
that may cause skin disease could potentially become
invasive in liver transplant recipients, include Alternaria
species, Sporothrix schenckii, Trichophyton rubrum, among
others'™. Finally, infection due to Prneumocystis jirovecii
occurs primarily as diffuse bilateral pneumonitis, although
the use of trimethoprim sulfamethoxazole prophylaxis
has remarkably reduced its incidence after liver transplan-
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Candida species

Candida sp. accounts for over half of all invasive fungal
infections in liver recipientsm. Superficial and invasive
candidiasis occurs eatly and often during the first 1-3 mo
after liver transplantationm]. Candida albicans is the single
most common species, but collectively the non-albicans
Candida species are now being reported more frequently
from blood cultures. The disttibution of the species varies
among reports, including C. glabrata, C. parapsilosis, C. tro-
picalis, C. kepyr, C. guilliermondii and C. Lruse?™> """ This
has implications in empiric antifungal treatment, since
some of these isolates, particularly C. glabrata and C. krusei,
are inherently resistant to fluconazole. The most common
clinical presentation is mucosal candidiasis (e.g. oral thru-
sh), but the much more worrisome illness, because of its
impact on morbidity and mortality, is invasive candidia-
sis""". Tnvasive candidiasis is defined as the (1) direct
microscopic evidence of the candida in a specimen obtain-
ed from a normally sterile site; (2) recovery of candida by
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Table 3 Risk factors of fungal infections after liver transplantation

Candida species

Aspergillus species

Renal insufficiency

Renal insulfficiency (creatinine > 3.0 mg/dL)

Renal replacement therapy within the first 30 days after transplant
Surgical factors

Prolonged transplant operation time (> 11 h)

Second surgical intervention for any reason within 5 d of the initial transplant procedure

Choledochojejunostomy anastomosis.

Transfusion of = 40 units of blood products during the surgery
Microbial factors

Early fungal colonization (within 3 d after liver transplantation)

Documented colonization (nasal, pharyngeal or rectal cultures)
Fulminant hepatic failure

Renal insufficiency

Renal failure

Need for dialysis
Surgical factors

Retransplantation
Microbial factors

CMYV infection

Prior colonization
Fulminant hepatic failure

CMV: cytomegalovirus.

culture of a sample obtained from a normally sterile site in
a suspicious clinical setting; or (3) recovery of Candida
species in one or more blood cultures (candidemia)'””. Dis-
seminated candidiasis is defined as an episode of candide-
mia with associated target-like abscesses in the liver or the
spleen, or the presence of progressive retinal exudates on
ophthalmologic examination'”.

The incidence of candidemia among transplant reci-
pients ranges between 2%-8%">"! and the overall mot-
tality associated with invasive fungal presentation has
been reported to be as high as 77%". Invasive candidiasis
could be primary or secondary to infected catheters or
surgical wounds”. Dissemination to involve distant sites
such as the eyes and the bone may occur, and should
warrant evaluation in the presence of clinical symptoms
such as blurring of vision and bone pains, respectively.
Surgical site infection, peritonitis, liver and abdominal ab-
scesses, endophthalmitis, esophagitis, and urinary tract or
anastomotic infections are the other clinical presentations
of candidiasis”".

Risk factors for invasive candidiasis are often related
to the surgical procedure (such as prolonged or repeat
operations and re-transplantation), high-transfusion re-
quirement, previous Candida specie colonization during
the perioperative period, and renal failure after liver trans-
plantation (Table 3)TOTRI6T, Choleducho-jejunostomy
anastomosis is especially associated with a higher risk of
candidiasis when compared to choledoco-choledocho
anastomosis'.

The American Society of Transplantation recommends
antifungal prophylaxis against Candida to high-risk liver
recipientsm’m. However, the duration of prophylaxis is
not defined, with many centers providing it for 4 weeks.
Echinocandins, azoles, and amphotericin B are the various
options for antifungal prophylaxism]. Clinical studies have
shown that fluconazole, itraconazole, or amphotericin B
prophylaxis markedly reduced the incidence of invasive
candidiasis in liver recipientsm’w. Caspofungin also ap-
pears to be well tolerated”™ and has been shown to result

882
7882, However, a

in a low rate of invasive fungal infection
meta-analysis showed that, while antifungal prophylaxis

in liver recipients significantly reduced the incidence of
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superficial and invasive fungal infection, it neither im-
pacted on the overall mortality nor the need for empirical
antifungal treatment’ . Antifungal prophylaxis is not reco-
mmended for low-risk patientsl83J due to concerns for toxi-
city, and may select for resistant strains’ ",

Treatment of invasive candidiasis after liver trans-
plantation is often a combination of antifungal therapy,
elimination of nidus of infection, and reduction of immu-
nosuppression. Empiric treatment of invasive candidiasis
consists of the use of a broad-spectrum antifungal agent
(such as caspofungin, micafungin and anidulafungin) in
view of the increasing incidence of fluconazole-resistant
strains due to non-albicans Candida speciesm. Once the
species and its antifungal susceptibility pattern have been
confirmed, a more focused treatment should be used.
The vast majority of C. albicans remains susceptible to
fluconazole and that should be the treatment of choice.
The shift from C. albicans to non-albicans species in many
clinical settings has most likely resulted from the wide-
spread use of fluconazole prophylaxisml. Fluconazole
resistance in invasive candidiasis should be suspected in
patients who have received fluconazole during the 30 d
ptior to the illness. Abscesses and infected wounds need
to be drained and debrided, while infected indwelling
vascular and urinary catheters need to be removed. Poten-
tial sites of dissemination such as the eye (candidal retini-
tis and endophthalmitis) and the bones (osteomyelitis)
should be examined.

Aspergillus species

After Candida sp., this highly aerobic mold is the second
most common fungal infection in liver recipients, with
invasive aspergillosis occurring in 1%-9.2%"Y. The risk
factors are listed in Table 3*. Among the most notable
risk factors are re-transplantation, which could bring
about a 30-fold higher risk, and renal failure, especially
with the requirement for renal replacement therapy, which
could bring about a 15-25 fold increase in risk™. Other
risk factors that have been described are fulminant hepatic
failure, CMV disease, and prolonged ICU staylSSJ. Mortality
from invasive aspergillosis is high among liver recipients,
so that treatment needs to be started early and aggres-
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A@ergz//m Jfumigatus is the most common offending
species’™, Whereas A. niger, A. flavus and A. ferreus are
less common™. In a recent study of the clinical features
of invasive aspergillosis from 23 US transplant centers,
the most cornrnon clinical presentation (90%) was lung
infection®. Most infections occur during the first year,
with a median time to diagnosis of 100 d. Other studies
have described an earlier onset of invasive aspergillosis,
such as within 30 d after liver transplantation, although
others report a much more delayed onset of infection”.
Notably, liver recipients with invasive fungal infection
had the highest mortality reported, perhaps as result of
the severity of the illness and the patient’s underlying
compromised status' >,

The possibility of invasive aspergillosis should be
suspected in the presence of risk factors and suspicious
clinical findings, and should be confirmed by one of the
following: (1) lower respiratory tract infection symptoms,
with associated risk factors and CT images showing well-
circumscribed lesions with or without the halo sign, air-cre-
scent sign or a cavity; (2) central nervous system infection
with focal lesions on imaging or (3) recovery by culture of
the mold””. Since sensitivity of fungal cultures is relatively
low, it has been suggested that measuring aspergillus an-
tigens such as galactomannan in clinical samples such
as plasma, serum, bronchoalveolar lavage fluid, or CSF
could be useful for d1agn051s . Special caution, however,
is suggested in interpreting the galactomannan test in pa-
tients who are receiving [3-lactam antibiotics (specifically
piperacillin tazobactam and ampicillin) which cross-react
with the assay, thereby providing false positive results™"".
These antimicrobials are semisynthetic derivatives from
Penicillinm species that contain galactofuran-bearing mole-
cules, which react with the assay”"".

Antifungal prophylaxis against Aspergillus sp. could re-
sult in an important reduction in superficial and invasive
infection as well as mortality attributable to fungal infec-
tions"™. However, antifungal prophylaxis does not reduce
overall mortality or the need for empirical antifungal the-
rapym]. The overall efficacy of universal antifungal pro-
phylaxis is limited by the generally low incidence of inva-
sive aspergillosis™. Hence, providing prophylaxis only to
the high-risk patients would seem to be a more rational
approachm. The American Society of Transplantation re-
commends the use of a lipid formulation of amphotericin
B (3-5 mg/kg per day) or an echinocandin for liver reci-
pients with factors that place them at high risk[gsl; the dura-
tion of antifungal prophylaxis is during the initial hospital
stay or for 4 wk after liver transplantation®™.

Prompt diagnosis and initiation of antifungal therapy,
coupled with a reduction in the immunosuppressive regi-
men is essential for achieving optimal outcomes with inva-
sive aspergillosis after liver transplantation™, The current
guideline endorses voriconazole as the first-line choice for
the treatment of invasive aspergillosis (Table 2)"™. Anti-
fungal therapy with amphotericin B preparations is now
considered as second line therapym. Echinocandins ate
effective for treatment, but they have been tested mainly
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as salvage therapy for invasive aspergi]losis[ss]. Of the echi-
nocandins, caspofungin is currently approved by the US
FDA for the treatment of invasive aspergillosis. Combi-
nation antifungal therapy has been reported in certain
situations (such as severe disseminated disease), but the
efficacy of this approach remains controversial®, The
Infectious Disease Society of America reserves the option
of combination antifungal regimens as salvage rherapy for
non-responsive cases of invasive aspergillosis® ", Surgical
excision or debridement remains an integral part of the
management of invasive aspergillosis. The optimal dura-
tion of therapy depends on the response to therapy, and
the patient’s underlying immune function. Generally, treat-
ment is continued for at least 12 wk, although it should be
individualized, based on clinical response.

CONCLUSION

Infectious complications remain important preventable
causes of morbidity and mortality among liver recipients.
The vast majority of infections that occur during the imme-
diate period after liver transplantation are often related
either to surgical procedures, medical devices, or the
need for prolonged hospitalization. During the highly
intense period of immunosuppression, the most common

opportunistic infections are cytomegalovirus and invasive
fungal infections (candidiasis and less commonly asper-
gillosis). It is therefore essential to have in place an effective
approach to prevention, based on predicted infection
risk, local antimicrobial resistance patterns, and surveill-
ance of specific risk factors. A better understanding of the
common and important infectious complications is anti-
cipated to improve quality of life and survival rate after
liver transplantation.
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Abstract

AIM: To estimate the prevalence of cardiovascular eve-
nts in Primary biliary cirrhosis (PBC) and to determine
whether this risk is higher within specific subgroups of
patients with PBC.

METHODS: We included 180 patients with PBC (cases)
and 151 patients seen for HCV infection (controls). Medi-
cal records were reviewed and statistical analyses were
performed as appropriate.

RESULTS: When compared to controls, PBC patients
were older, leaner and had higher serum levels of total
cholesterol, high density lipoprotein and low density
cholesterol. There were more females in the PBC group
(91.7% vs 43%, P < 0.001). More control subjects
had smoked than the PBC patients (63.6% vs 35%, P
< 0.001). The prevalence of hypertension, diabetes,
coronary artery disease and stroke was similar between
the two groups. Seven percent of controls and 10% of
cases developed any type of cardiovascular disease (P
= 0.3). Only 36.7% were asymptomatic at diagnosis.
Three cardiovascular events were documented among
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asymptomatic patients (4.5%) and fifteen among
symptomatic patients (13.2%; £ = 0.06). Among PBC
patients with fatigue, 10 (13.5%) had a cardiovascular
event compared to 7 (6.7%) among patients without
fatigue (P = 0.1).

CONCLUSION: Asymptomatic PBC patients do not have
a greater frequency of cardiovascular disease; nor do
patients suffering with fatigue.

© 2011 Baishideng. All rights reserved.
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ptomatic primary biliary cirrhosis; Fatigue

Peer reviewer: Krishnan Rajeshwari, Professor, Department
of Pediatrics, Maulana Azad Medical College, Bahadur Shah
Zafar Marg, New Delhi 110002, India

Doycheva I, Chen C, Pan JJ, Levy C. Asymptomatic primary
biliary cirrhosis is not associated with increased frequency
of cardiovascular disease.World J Hepatol 2011; 3(4): 93-98
Available from: URL: http://www.wjgnet.com/1948-5182/full/
v3/i4/93.htm DOIL: http://dx.doi.org/10.4254/wjh.v3.i4.93

INTRODUCTION

PBC is a chronic cholestatic disease characterized by pro-
gressive immune-mediated destruction of intetlobular bile
ducts', Serum cholesterol is frequently elevated in patients
with primary biliary cirrhosis, albeit in a variable fashion”.
Most of the cholesterol elevation is due to lipoprotein X,
a lipoprotein fraction within the low density cholesterol
(LDL) region”. Typically, we observe an increase in LDL
cholesterol that patallels disease sevetity as a result of the
progressive loss of LDL receptors in the liver, thus lead-
ing to failure of clearance by the hepatocytes'”. The high
density lipoprotein (HDL), on the other hand, tends to be
higher in the eatlier stages of disease and lower with more
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advanced PBC".

In the general population, hyperlipidemia is well known
to predict increased morbid-mortality from cardiovascular
disease!”, the leading cause of death in the United States.
Thus, especially as PBC affects middle-aged patients, the
presence of hyperlipidemia in this population was initially
thought to be associated with an increased risk of cardio-
vascular disease. However, a causation link between hypet-
lipidemia and cardiovascular disease in PBC could not be
established, even when ultrasound imaging of the carotids
was used for measurement of the intima-media thickness as
a marker for subclinical cardiovascular disease™”. This con-
troversy has been revisited due to"! evidence that patients
with asymptomatic PBC may have an increased non liver-
related mortality in compatison to patients with symp-
tomatic PBC and® evidence that fatigue may be associated
with increased cardiovascular deaths.

Thus, in the present study we aimed to investigate the
frequency of cardiovascular disease [coronary artery dis-
ease (CAD), transient ischemic attack (TIA) and stroke
(CVA)] in patients with PBC in comparison to controls
and to determine if asymptomatic patients with PBC had
an increased frequency of cardiovascular events compared
to those symptomatic at initial diagnosis.

and information from the medical records. Symptoms
attributable to PBC include fatigue without identifiable
cause, pruritus, jaundice, gastrointestinal bleeding due
to esophageal or gastric varices, hepatic encephalopathy,
ascites or lower extremities edema.

The Mayo risk score was calculated, when possible,
for each PBC patient with variables obtained at the time
of initial presentation at the University of Florida. Mayo
risk score = 0.871 X loge (bilirubin in mg/dL) + -2.53 X
loge (albumin in g/dL) + 0.039 age in years + 2.83 loge
(prothrombin time in seconds) + 0.859 edema. Patients
were followed as a historical cohort until the date of last
visit, date of death or date of liver transplant.

Statistical analysis

Data are presented as means + SD or median with range
for continuous variables and as frequencies for categorical
variables. Categorical variables were analyzed by the Chi-
Square (c”) or Fisher’s exact test. Continuous variables were
analyzed by the student-t test or Mann-Whitney nonpa-
rametric test. All reported P values were two-sided and a
P value of less than 0.05 was considered to be statistical
significant. All statistical analyses were performed with

SPSS 17.0 (SPSS Inc., Chicago, IL).

MATERIALS AND METHODS

RESULTS

Patients

Our cohort included consecutive patients with PBC seen
for the first time at the University of Florida (Gainesville,
Flotida) between Januatry 1, 1997 and December 31, 2005.
Cases were identified by ICD code and subsequent chart
review from a database of patients with cholestatic liver
diseases seen at the Hepatology clinic at the University of
Florida. A diagnosis of PBC required either histological
confirmation and the presence of chronic cholestasis with
or without positive antimitochondrial antibody (AMA) or
a positive AMA titer above 1:40 associated with persis-
tent elevation of serum alkaline phosphatase and without
significant elevation of transaminases (less than 3 times
upper limit of normal), even in the absence of a previous
liver biopsy. Mild and advanced histological disease was
defined as stage 0-2 and 3-4 respectively based on the
Metavir scoring system. As a control group, we studied
consecutive patients with chronic hepatitis C referred for
HCV treatment at our institution during the same period
of time.

The following information was collected for each
patient: demographic data, laboratory and liver histology
information, body mass index (BMI), smoking habits,
history of hypertension, diabetes, coronary artery disease
including acute myocardial infarction and angina, transient
ischemic attack , ischemic and hemorrhagic stroke, date of
liver transplant if performed, clinical presentation at initial
diagnosis, medication history, date and cause of death if
available. Patients were defined as initially asymptomatic
if they did not have any symptoms attributable to PBC
at the time of diagnosis, according to their recollection
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Characteristics of cases and controls

A total of 180 patients with PBC (“cases”) and 151 patients
with chronic hepatitis C (“controls”) were included in the
study. Cases were followed for an average of 2.9 + 2.8
years (range 0-11) and controls for an average of 3.2 *
2.3 years (range 0-10). Table 1 shows baseline clinical cha-
racteristics of cases and controls. The majority of the
cases were females and Caucasian was the predominant
race in both groups. Compared with controls, cases were
older (median age 56.3 yeats »s 49.8 years) and had higher
levels of serum total cholesterol (median cholesterol 216
mg/dL »s 157.5 mg/dL), low density lipoprotein [(LDL),
median LDL 127 mg/dL »s 80 mg/dL] and high density
lipoprotein [(HDL), median HDL 54 mg/dL »s 48 mg/
dL|, wheteas both groups had similar serum triglyceride
levels. Despite being small in number, significantly more
cases were on statin therapy than controls (Table 1).

As far as risk factors for cardiovascular disease, almost
twice as many patients in the control group had smok-
ing habits compared to patients with PBC. However, no
difference was observed with respect to rates of hyper-
tension, diabetes, overweight status or obesity. Approxima-
tely 7% of controls and 10% of cases developed a cardio-
vascular disease such as CAD, TIA or stroke. Despite hav-
ing more significant hyperlipidemia, a well established risk
for cardiovascular diseases, cases did not have significantly
more cardiovascular events than controls (Table 1 and
Figure 1).

Advanced fibrosis defined as a Metavir score = 3 was
more common among controls than cases (78.9% zs 61.4%,

P =0.001, Table 1). Cases with advanced fibrosis had lower
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Figure 1 Cardiovascular risk in primary biliary cirrhosis versus controls.
PBC: primary biliary cirrhosis; CAD: coronary artery disease; TIA: transient
ischemic attack; CVD: cardiovascular disease.

Table 1 Baseline characteristics of patients with primary

biliary cirrhosis and controls

Variables Controls PBC P value
= I 51 = 1 80

Age (years) 49.8 (20-72) 56.3 (22-74) <0.001
Female gender 65 (43) 165 (91.7) <0.001
Caucasian 123 (81.5) 158 (87.8) 0.1
AMA 0 (0) 137 (77.8)

BMI (kg/m’) 28 (17-50)  26.8 (17.6-51) 0.09
Hypertension 49 (32.5) 48 (26.8) 0.3
Diabetes 21 (13.9) 26 (14.5) 0.9
Smoking 96 (63.6) 62 (35) <0.001
Stage of disease” 0.001
0-2 28 (21.1) 64 (38.6)

3-4 105 (78.9) 102 (61.4)

Total cholesterol (mg/dL) 157.5 (73-320) 216 (81-2055) <0.001
LDL (mg/dL) 80 (20-189) 127 (12-539) <0.001
HDL (mg/dL) 48 (20-101) 54 (17-163) 0.001
Triglyceride (mg/dL) 117 (19-2334) 104 (32-736) 0.2
Statin use 2(1.3) 15 (8.3) 0.004
CAD 8 (5.3) 14 (7.8) 0.4
TIA 2(1.3) 1(0.6) 0.6
Stroke 0 (0) 3(1.7) 0.3
Any CVD 10 (6.6) 18 (10) 0.3

PBC: primary biliary cirrhosis; AMA: antimitochondrial antibody; BMI:
body mass index; LDL: low density lipoprotein; HDL: high density
lipoprotein; CAD: coronary artery disease; TIA: transient ischemic attack;
CVD: cardiovascular disease. Continuous variables are expressed as
median (range). Categorical variables are expressed as number (frequency).
“Based on the Metavir scoring system

serum triglyceride levels compared to cases with mild
to moderate fibrosis (Table 2). Otherwise, there was no
significant difference of serum total cholesterol, HDL
or LDL levels between cases with mild to moderate and
cases with advanced fibrosis (Table 2).

Cardiovascular events in cases with asymptomatic and
symptomatic disease

Cases were further divided into two subgroups based on
the presence or absence of symptoms. Approximately two
thirds of cases were symptomatic. Among the 114 symp-
tomatic patients, 73 (64%) had fatigue and 57 (50%) had
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Table 2 Serum lipid levels in different stages of primary

biliary cirrhosis based on the Metavir scoring system

Stage 0-2 Stage 3-4 P value
Total cholesterol (mg/dL)  229.5 (129-2055) 210 (81-612) 0.3
HDL (mg/dL) 56 (20-102) 53 (20-163) 0.4
LDL (mg/dL) 130.5 (52-239) 127 (12-539) 0.9
Triglyceride (mg/dL) 128 (47-736) 98.5 (32-462) 0.008

PBC: primary biliary cirrhosis; HDL: high density lipoprotein; LDL: low
density lipoprotein. Data are expressed as median (range).

Table 3 Characteristics of patients with asymptomatic and

symptomatic primary biliary cirrhosis

Variables Asymtomatic Symptomatic P value
= 66 =114

Age (years) 56.7 (31-74) 56 0 (22-73) 0.4
Female gender 58 (87.9) 107 (93 9) 0.2
Caucasian 60 (90.9) 98 (86) 0.3
AMA 50 (78.1) 87 (77.7) 1
BMI 26.2 (19-43) 27 (17.6-51) 0.4
Hypertension 19 (29.2) 29 (25.4) 0.6
Diabetes 2 (18.5) 14 (12.3) 0.3
Smoking 18 (28.6) 44 (38.6) 02
Stage of fibrosis® 0.6
0-2 21 (35.6) 43 (40.2)

3-4 38 (64.4) 64 (59.8)

Total cholesterol (mg/dL) 223.5(84-2055)  209.5 (81-612) 0.06
LDL (mg/dL) 134 (34-505) 123 (12-539) 0.2
HDL (mg/dL) 57 (17-163) 53 (20-118) 0.5
Triglyceride (mg/dL) 105 (32-527) 104 (32-736) 0.6
Statin use 8 (12.1) 7 (6.1) 0.2
CAD 3 (4.5) 11 (96) 0.22
TIA 0 1(0.9) 1
Stroke 0(0) 3(2.6) 0.3
Any CVD 3 (4.5) 15(13.2)  0.06

PBC: primary biliary cirrhosis; AMA: antimitochondrial antibody; BMI:
body mass index; LDL: low density lipoprotein; HDL: high density
lipoprotein; CAD: coronary artery disease; TIA: transient ischemic attack;
CVD: cardiovascular disease. Continuous variables are expressed as
median (range). Categorical variables are expressed as number (frequency).
“Based on the Metavir scoring system

pruritus. There was a trend toward higher serum choles-
terol level in asymptomatic patients (P = 0.06) (Table 3).
Nevertheless, there was no significant difference in other
characteristics, including stage of disease, between the two
subgroups (Table 3). Despite a trend toward more of “any
cardiovascular disease” in the symptomatic subgroup (P =
0.06), there was no significant difference in the frequency
of individual cardiovascular events between the two sub-
groups (Table 3).

When cases were divided into those with and without
self reported fatigue, a trend towatds higher serum total
cholesterol levels was observed in cases without fatigue.
This trend was not accompanied by significant differences
with respect to cardiovascular risk factors or number of
events between the two groups (Table 4).

DISCUSSION

Our study suggests that hyperlipidemia in patients with
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Table 4 Characteristics of cases with and without fatigue

With fatigue Without fatigue P value
n = 74 n = 104
Age (years) 54.3 (22-73) 57.1 (31-74) 0.4
Female gender 71 (95.9) 92 (88.5) 0.08
Caucasian 63 (85.1) 93 (89.4) 0.4
AMA 57 (77) 79 (78.2) 0.9
BMI (kg/m’) 27 (17.6-39.2) 26.2 (17.6-51) 0.4
Hypertension 18 (24.3) 29 (28.2) 0.6
Diabetes 10 (13.5) 15 (14.6) 0.8
Smoking 26 (35.1) 36 (35.6) 0.9
Stage of fibrosis® 0.7
0-2 26 (37.1) 38 (40.4)
3-4 44 (62.9) 56 (59.6)

Total cholesterol (mg/dL) 203 (83-612) 217 (81-2055) 0.06
LDL (mg/dL) 123 5 (29-539) 131 (12-505) 0.2
HDL (mg/dL) 55 (20-118) 54 (17-163) 0.5
Triglyceride (mg/dL) 110 (32-462) 104 (32-736) 0.6
Statin use 6(8.1) 9(8.7) 0.9
CAD 7 (9.5) 7(6.7) 0.5
TIA 1(14) 0(0) 0.4
Stroke 2(2.7) 0(0) 0.2
Any CVD 10 (13.5) 7 (6.7) 0.1

AMA: antimitochondrial antibody; BMI: body mass index; LDL: low
density lipoprotein; HDL: high density lipoprotein; CAD: coronary artery
disease; TIA: transient ischemic attack; CVD: cardiovascular disease.
Continuous variables are expressed as median (range). Categorical
variables are expressed as number (frequency). “Based on the Metavir
scoring system

PBC is not associated with higher risk for atherosclerotic
events when compared to a control group consisting of
patients with non-cholestatic liver disease. PBC patients
had higher total cholesterol, LDL and HDL with similar
incidence of cardiovascular and cerebrovascular events.
Furthermore, we found no difference in the rate of car-
diovascular events between symptomatic and asymptom-
atic patients and no difference in cardiac events in patient
with fatigue.

Reports on the effect of hyperlipidemia associated
with PBC on the risk of cardiovascular mortality in this
population are conflicting. In a study by Crippin e a/,
312 patients with PBC were followed prospectively for
a median of 7.4 years and the risk of death related to
atherosclerotic disease was not increased in patients with
hyperhpldernla Alloca et al assessed intima-media thick-
ness (IMT) with carotid artery ultrasound as a surrogate
In this study, the
control population consisted of a combination of healthy
individuals and patients with hepatitis C. The investiga-
tors demonstrated increased IMT values in controls with
hyperlipidemia but not in patients with PBC and corres-
ponding serum levels of total cholesterol. Our findings
are in agreement with these studies.

We also evaluated confounding risk factors for car-
diovascular disease in both PBC patients and controls:
although there were more smokers in the controls and a
female predominance in the PBC group, hypertension,
diabetes and obesity occurred with similar frequency. In-
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terestingly, the lower smoking rate in PBC is in contrast
with case control studies which have found excess smok-
ing in patients with PBC 112 This finding is likely to be
related to the fact that our controls consisted of patients
with HCV instead of the general population.

All PBC patients in our study were on ursodeoxycholic
acid (UDCA), the current mainstay of therapy. UDCA is
known to have cholesterol-lowering effect due to impro-
vement of cholestasis and modifications of cholesterol
metabolism. Both effects are most likely due to changes
in endogenous bile acid composltlon . However, data
is lacking regarding the effect of UDCA on the deve-
lopment and progression of cardiovascular disease (CVD).
In addition, 8.3 % of patients in the PBC group had re-
ceived or were receiving statins at the time of diagnosis
compared to only 1.3 % of the control group. A recent
study by Stojakovic and colleagues demonstrated a pos-
sible beneficial effect of low dose atorvastatin in patients
with additional risk factors for CVD and eatly stage of
disease! . They followed 19 patients treated with 10 mg
of atorvastatin for one year and observed reduced cho-
lesterol levels and endothelial inflammation, as well as
improved vascular function as reflected by flow-mediated
dilation of the brachial artery. Importantly, atorvastatin
was safe in that population. Nevertheless, a reduction in
risk of cardiovascular events and mortality in patients with
PBC and hyperlipidemia treated with statins has not been
demonstrated yet; therefore the small number of events in
the present study cannot be attributed to the use of statins
by a minority of subjects.

One third of PBC patients in our study were asympto-
matic at the time of diagnosis and there was no increased
mortality from CAD in this population. We found that
asymptomatic patients have slightly higher cholesterol
levels in comparison with symptomatic ones. Prince ¢t a/
reached a similar conclusion with respect to cholesterol
levels™. However, that study also found a significant
increase in ischemic heart disease among asymptomatic
patients (14.9%) in comparison to symptomatic patients
(5.9%) with PBC. Although it is possible that these differ-
ences atre due to the smaller population size in the present
study, the finding of increased cardiovascular deaths in as-
ymptomatic PBC patients has not been validated by other

Among the symptomatic patients, 64% had fatigue as
one of the presenting symptoms. The patients with fati-
gue had a similar lipid profile and rate of atherosclerotic
events in comparison to those without fatigue. These re-
sults are in agreement with the findings from Bjornsson
¢t al who followed 208 patients with PBC and found that
fatigue was a predictor of liver-related mortality and need
for transplantation but not of non-liver-related mort-
ality!"”. Only the older patients had an increase in cardio-
vascular complications. In contrast, Jones ef a/ found that
patients with severe fatigue have a higher rate of cardiac
deaths than liver-related mortality in a four year follow
up'"”. In subsequent studies, the authors hypothesized
that this increased mortality due to cardiovascular events
was related to autonomic dysfunction in patients with
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PBC™. Further studies investigating the role of fatigue as
a predictor for CVD are needed.

Our study is limited by its retrospective nature and
small number of events. Also, our control group consisted
of hepatitis C patients and a very recent study showed
that HCV infection is associated with lower lipid levels™,
but this information was not available at the time of initi-
ation of the study. In addition, there are more males in the
control group compared to the cases. One could initially
consider that with more males there is an increased risk
of cardiovascular events and that is the reason why no
difference was seen in comparison to cases. However, it is
important to notice that cases were older and most were
post-menopausal, thus with a risk of cardiovascular events
similar to that encountered in males.

Despite these limitations, we found that hypetlipidemia
associated with PBC does not seem to be associated with
an increased risk for atherosclerotic events. Thus, the need
for treatment should be assessed on an individual basis
and take into account the presence of additional known
risk factors. Furthermore, our study did not show an inc-
reased risk for CVD among asymptomatic patients or
those with fatigue. Further investigation involving a larger
patient population followed for a longer period of time
is warranted to confirm these findings, perhaps including
multiple centers.
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on quality monographs of hepatology; and (13) Guidelines: To
introduce consensuses and guidelines reached by international and
national academic authorities worldwide on basic research and
clinical practice in hepatology.
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Biostatistical editing

Statisital review is performed after peer review. We invite an
expert in Biomedical Statistics from to evaluate the statistical
method used in the paper, including ~test (group or paired
comparisons), chi-squared test, Ridit, probit, logit, regression
(linear, curvilinear, or stepwise), correlation, analysis of variance,
analysis of covariance, ez. The reviewing points include: (1)
Statistical methods should be described when they are used
to vetify the results; (2) Whether the statistical techniques ate
suitable or correct; (3) Only homogeneous data can be averaged.
Standard deviations are preferred to standard errors. Give the
number of observations and subjects (7). Losses in observations,
such as drop-outs from the study should be reported; (4) Values
such as ED50, L.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://wwwicmje.otg/
ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for
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 ot 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 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.
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If experimental animals were used, the materials and methods
(experimental procedures) section must clearly indicate that
approptiate 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/¢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-
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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 reptresented 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
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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 »s 3.61
+ 1.67, P < 0.001; CONCLUSION (no more than 26 wotds).

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/¢g_info_listhtm.

Illustrations

Figures should be numbered as 1, 2, 3, e#., 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.
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..; Duos Ee; Feoo; Ge LLlete 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, e#., 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
< 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, /\, ¢l in a certain sequence.
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Instructions to authors

REFERENCES

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™. Tf references are cited directly in the text, they
should be put together within the text, for example, “From

[19,22-24] IT)

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
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.
crosstef.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/wijg.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 Xiaohna Zazhi 1999; 7: 285-287

In press

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

Organization as anthor

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 anthor

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
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symptoms. | Uro/ 2003; 169: 2257-2261 [PMID: 12771764
DOI:10.1097/01.ju.0000067940.76090.73]

No anthor given

6 21st century heart solution may have a sting in the tail.
BM]J 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 compatison with sumatriptan.
Headache 2002; 42 Suppl 2: $93-99 [PMID: 12028325
DOI:10.1046/7.1526-4610.42.52.7 x]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. C/in
Orthop Relat Res 2002; (401): 230-238 [PMID: 12151900
DO1:10.1097/00003086-200208000-00026]

No volume or issue

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

Books

Personal author(s)

10 Shetlock 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
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.cde.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 7 test as (in italics), F test as F (in italics), chi square
test as y~ (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 ug/1; CO,
volume fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L
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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:/ /www.wjgnet.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, CSF, 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, [ volume.

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

Restriction enzymes: EcoRI, Hindl, BanHI, Kbo 1, Kpn 1, ete.
Biology: H. pylori, E coli, ete.

Examples for paper writing
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.wjgnet.com/1948-5182/¢_info_2010
0107112630.htm

Guidelines for basic research: http:/ /wwwwijgnet.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/¢_info_20100
107112834.htm

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

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

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

Lettets to the editor: http://wwwwignet.com/1948-5182/_info_20
100107114003.htm

Book reviews: http://www.wignet.com/1948-5182/¢g_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
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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 coutier (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: wih@wignet.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/¢_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

WJH will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a
manusctipt 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 properly 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, book reviews and letters to the
editor are published free of charge.
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