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Abstract

Childhood-onset systemic lupus erythematosus (cSLE)
is a severe multisystem autoimmune disease. Renal
involvement occurs in the majority of cSLE patients and
is often fatal. Renal biopsy is an important investigation
in the management of lupus nephritis. Treatment of
renal lupus consists of an induction phase and main-
tenance phase. Treatment of childhood lupus nephritis
using steroids is associated with poor outcome and ex-
cess side-effects. The addition of cyclophosphamide to
the treatment schedule has improved disease control.
In view of treatment failure using these drugs and a
tendency for non-adherence, many newer agents such
as immune-modulators and monoclonal antibodies are
being tried in patients with cSLE. Trials of these novel
agents in the pediatric population are still lacking mak-
ing a consensus in the management protocol of pediat-
ric lupus nephritis difficult.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Pediatric; Lupus nephritis; Management;
Monoclonal antibody; Cyclophosphamide; Mycopheno-
late mofetil
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tosus (CSLE) is a rare but severe autoimmune disease
with multisystem involvement. Renal disease occurs in
50% to 75% of all cSLE patients and is a major cause
of increased morbidity and mortality. Originally SLE ne-
phritis was treated with steroids with a poor outcome
which improved markedly with the introduction of cy-
clophosphamide, but at the cost of increased side ef-
fects which resulted in a further search for a less toxic,
but equally effective regime. Here we discuss some
newer drugs including immune-modulators and mono-
clonal antibodies in addition to azathioprine and myco-
phenolate mofetil, however, most of the evidence on
these medications is restricted to adult literature and
pediatric data are extrapolated from these trials.

Sinha R, Raut S. Pediatric lupus nephritis: Management update.
World J Nephrol 2014; 3(2): 16-23 Available from: URL: http://
www.wjgnet.com/2220-6124/full/v3/i2/16.htm DOI: http://
dx.doi.org/10.5527/wjn.v3.i2.16

INTRODUCTION

Epidemiology

Childhood-onset systemic lupus erythematosus (cSLE)
is a rare but severe autoimmune disease with multisystem
involvement, the incidence is 0.3/100000-0.9/100000 chil-
dren-per year with a prevalence of 3.3/100000-8.8/100000
children'. A higher frequency of ¢SLE is reported in Asians,
African Americans, Hispanics, and native Americans”. Me-
dian age of onset of cSLE is between 11 and 12 years (rare
below 5 years), and 80% of patients are female™. SLE fol-
lows a more severe disease course than adult-onset SLE,

with higher morbidity and lower survival rates!”.

Diagnosis of cSLE

Four out of 11 American College of Rheumatology
(ACR) criteria have a sensitivity and specificity greater
than 95% for the diagnosis of ¢SLE. These criteria are
as follows: malar rash, discoid rash, photosensitivity rash,
oral or nasopharyngeal ulceration, nonerosive arthritis,

May 6, 2014 | Volume 3 | Issue2 |
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[11,121

Class Name Light microscopy Immunofluorescence
I Minimal mesangial LN Normal Mesangial immune deposits
il Mesangial proliferative LN Mesangial hypercellularity or mesangial Mesangial immune deposits
matrix expansion
it Focal LN A Active lesions Segmental, or global glomerulonephritis Diffuse subendothelial immune deposits
A/C Active and chronic lesions (<50% of glomeruli)
C Chronic lesions
v Diffuse LN A Active lesions Segmental, or global glomerulonephritis Diffuse subendothelial immune deposits
A/C Active and chronic lesions LN (> 50% glomeruli)
C Chronic lesions
\% Membranous LN Global or segmental subepithelial im-
mune deposits
VI Advanced sclerosing LN LN (> 90% globally

Sclerosed glomeruli without residual

activity)

Class V may occur in combination with class III or IV, in which case both will be diagnosed. LN: Lupus nephritis.

serositis, renal disorder, neurologic disorder, hematologic
disorder, immunologic disorder, and antinuclear anti-
body". Although still not widely used, the newer systemic
lupus international collaborating clinics (SLICC) criteria
have been introduced for the classification of SLE™. Ac-
cording to the SLICC rule for the classification of SLE,
the patient must satisfy at least 4 criteria, including at
least one clinical criterion and one immunologic criterion
OR the patient must have biopsy-proven lupus nephritis
in the presence of antinuclear antibodies or anti-double-

stranded DNA antibodies.

Renal involvement

Renal disease occurs in 50% to 75% of all cSLE patients,
mostly within the first 2 years after diagnosism. Lupus
nephritis (LN) is more common in males and in non-
White populations™”. Initial manifestations of renal
disease range from minimal proteinuria and microscopic
hematuria to nephrotic-range proteinuria, urinary casts,
severe hypertension, peripheral edema, and renal insuffi-
ciency or acute renal failure. SLE most commonly affects
the glomerulus (ie., lupus nephritis), but can also involve
the renal interstitium. It can also present with features
of thrombotic microangiopathy including both atypical
hemolytic uremic syndrome as well as thrombotic throm-
bocytopenic purpura.

CASE DEFINITION FOR LN

As per the ACR criteria, LN is defined as: persistent pro-
teinuria ze., 0.5 g per day [a spot urine protein/creatinine
ratio of 0.5 can be substituted) or greater than 3+ by
dipstick; and/ot cellular casts including red blood cells
(RBCs), granular, tubular, or mixed] 19 An additional,
perhaps optimal, criterion is a renal biopsy sample dem-
onstrating immune complex-mediated glomerulonephri-
tis compatible with LN"", As the severity of the nephritis
may not correlate with the severity of the clinical signs
and symptoms, a renal biopsy should be performed for
any suspicion of glomerulonephritis, including persistent
mild proteinuria.

(49
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INDICATIONS FOR RENAL BIOPSY IN
PATIENTS WITH CSLE"?

Increased serum creatinine without compelling alterna-
tive causes, such as sepsis, hypovolemia, or medication.

Confirmed proteinuria of 1.0 g per 24 h (either 24-h
urine specimens ot spot protein/creatinine ratios are ac-
ceptable).

Combinations of the following, assuming the find-
ings are confirmed in at least 2 tests performed within
a short period of time and in the absence of alternative
causes: (1) Proteinuria: 0.5 g per 24 h plus hematuria,
defined as 5 RBCs per hpf; and (2) Proteinuria: 0.5 g per
24 h plus cellular casts.

Renal biopsy should be reported as per the Interna-
tional Society of Nephrology/Renal Pathology classifi-
cation (Table 1). Recent modifications of the activity and
chronicity index not only help in acute management, but
also help in prognostication.

TREATMENT

Originally SLE nephritis was treated by steroids with a
poot outcome which improved markedly with the intro-
duction of cyclophosphamide. The first controlled trial
reporting the short-term efficacy of cyclophosphamide
for lupus nephritis in adults was published in 1971
Initially this combination was advocated for a prolonged

petiod, but unfortunately the improved outcome was
found to be associated with long-term side effects, which
resulted in a further search for a less toxic, but equally ef-
fective regime. Most of the studies have been performed
in adults and to a large extent the current recommenda-
tions are borrowed heavily from adult studies. The cur-
rent therapeutic strategy for SLE nephritis distinguishes
two distinct phases of treatment. The first phase is IN-
DUCTION therapy which aims to control disease activ-
ity by inducing remission of disease flare (which may be
the initial presentation or represent a new flare). It is at
this point that potential organ-threatening and/or life-

May 6, 2014 | Volume 3 | Issue2 |
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threatening disease needs to be aggressively treated. The
second phase is MAINTENANCE, wherein the target is
to avoid relapses and control the disease by limiting in-
flammation and damage.

Class I /II LN are milder and generally do not require
immunosuppressive treatment, whereas class Il /IV needs
to be treated aggressively[l4]. Research studies over the last
decade have shown increasing evidence of the efficacy of
mycophenolate mofetil (MMF)/azathioprine (AZA) with
a better side effect profile as compared to cyclophospha-
mide (CyC). Despite this, as shown by the recently con-
ducted consensus meeting of pediatric rheumatologists
and nephrologists in North America, the majority still
prefer CyC as the induction agent”s]. Most of the stud-
ies on the use of MMF in children have only been case
series. The largest series included 31 children or young
people who were treated with MMF (either initially or
switched from AZA) and showed that 73% had a good
response without any recorded major side-effects"’!
Among the multiple adult studies, the first comparative
study on MMF compared with CyC was published in
Hong Kong in 2000, MMF and CyC showed similar
rates of improvement and of complete remission, 81%
and 76%, respectively. Patients experienced fewer side-
effects with MMF treatment. Subsequently Contreras e al™,
studied 59 adults with lupus nephritis who were initially
treated with 4-7 mo infusions of CyC and then random-
ized to quarterly infusions of CyC or oral MMF or AZA.
Patients treated with AZA or MMF showed fewer flares
than those treated with CyC, six, three, and eight flares,
respectively. Patients treated with MMF experienced
fewer side-effects than those treated with CyC except for
an increased risk of gastrointestinal symptoms and diat-
rhea with MME To date, the biggest study, the aspreva
lupus management study (ALMS) attempted to deter-
mine the efficacy of MMF as an induction agent for LN.
The study included 370 patients with class Il through V
lupus nephritis'” and consisted of one 24-wk induction
phase and thereafter a 3-year maintenance phase. The
results did not show any difference between the percent-
ages of patients responding to treatment (56.2% in the
MMF group, and 53.0% in the CyC group). There was
also no significant difference in the rate of side-effects
and a tendency for more severe adverse events in the
MMF group (P = 0.07). In a sub-analysis of the ALMS,
Isenberg et a”” showed that response varied with race, in
that Black and Hispanic patients responded better to MME
(60.4%) compared to CyC (38.5%), P = 0.03. In a recently
published meta-analysis, Touma ez al” looked at the cumula-
tive evidence for MMF/CyC as induction treatment. Four
trials with 668 patients were included and no difference
in clinical efficacy was found between the two drugs.
MMF did, however, show significantly less alopecia (RR
= 5.77; 95%CI: 1.56-21.38), but other side-effects were
not significantly different. Researchers have also studied
patients with class V nephritis (Z.e., a membranous pat-
tern on kidney biopsy) and found no differences between
the MMF and CyC-treated groupslzzj. Based on these
studies, the ACR has published their recommendation on
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SLE nephritis, albeit targeted primarily towards the adult
population.

ACR recommendation

As per the ACR recent recommendation for class III/IV
LN, MMF and glucocorticoids (GC) can be used as
induction agents for African-American and Hispanic
patients, whereas Cyc and GC remain the first choice for
White populations. MMF and GC are agents of choice
in isolated class V LN"". In mixed cases such as class V
with Il or IV LN, the treatment should be similar to that
for class II/IV LN. Other induction modalities that can
be tried in refractory cases include intravenous immuno-
globulin, plasma exchange and B-lymphocyte depletion
agents such as Rituximab"** (Figures 1 and 2).

The ACR recommends either MMF or AZA and low
dose steroid for the maintenance phase. MMF has been
shown to be statistically better than AZA in terms of
time to treatment failure (a composite including death,
end stage renal disease, doubling of serum creatinine,
and renal flare)™.

In patients who fail to respond after 6 mo of treat-
ment with GC plus MMF or CyC, the ACR recommend
a switch of immunosuppressive agent from either CyC
to MMF or from MMF to CyC, and these changes are
accompanied by IV pulses of GCs.

Adherence

Non-adherence to immunosuppressive agents can be
common in the adolescent age groupm, resulting in re-
lapse of symptoms and sometimes an acute presentation
with tenal failure after initial successful treatment. Intrave-
nous agents, such as CyC or rituximab can be considered
in this situation, to ensure adherence and disease control.

RECENT ADVANCES IN SLE
MEDICATIONS

Despite advances in treatment, mortality related to SLE
nephritis has been static over the last decade and mor-
bidity continues to be a major factor. Hence, there is a
strong need for more effective drugs with, if possible,
fewer side-effects. Studies are particularly required in
children, as due to a lack of pediatric studies drugs trialed
on adults are still been tried in children with severe lupus
nephritis. We will discuss some of the newer medicines,
however, most of the evidence on these medications is
restricted to adult literature.

Rituximab

Rituximab, a chimeric antibody targeting CD20-positive
cells, was first used by Tullus® in 2000 in a girl with
class V lupus nephritis and therapy-resistant nephrotic
syndrome. The therapeutic response was remarkable and
her proteinuria improved so much that her serum albu-
min normalized. Many other clinicians have had similar
clinical experiences and several case series have published
positive results' ", Unfortunately the first randomized

May 6, 2014 | Volume 3 | Issue 2 |



MMF 2-3 g/d x 6 mo (preferred to CYC in Hispanics
and African American)
plus
GC /v pulse x 3 d then prednisolone 0.5-1.0
mg/kg per day, tapered after a few weeks to lowest
effective dose (1 mg/kg per day if crescent seen)

Sinha R et a/. Pediatric lupus nephritis

GC /v pulse x 3 d then prednisolone 0.5-1 mg/kg per
day, tapered after a few weeks to lowest effective

CYC
plus

dose (1 mg/kg per day if crescent seen)

A

Low dose CYC

500 mg /v, every 2 wk x 6 mo
Followed by maintenance with oral
MMF or AZA (White European)

High dose CYC
500-1000 mg/m* BSA
/.v. every month x 6

Maintenance

Rituxim
MMF 1-2 g/d wximab
or
or ) )
calcineurin

AZA 2 mg/kg per day

+/- low dose daily GC inhibitors + GC

Improved Not improved
6 mo
‘ ‘ Improved Not improved
MMF 1-2 g/d CYC (low/high) \ |
or +
AZA 2 mg/kg per day -
pulse GC then MMF 1-2 g/d MMF 2-3 g/d x 6
- - mo
+/d "?I""ggse daily GC or i/
aily _
AZA 2 ma/kg per day +/ Pulse GC then daily GC
low dose daily GC
Improved Not improved Improved Not improved

Maintenance Rituximab
MMF 1-2 g/d or

or calcineurin

AZA 2 mg/kg per day inhibitors
+/- low dose daily GC +
GC

Figure 1 Class II/IV lupus nephritis induction therapy. MMF: Mycophenolate mofetil; CYC: Cyclophosphamide; GC: Glucocorticoids; iv: Intravenous; AZA: Aza-

thioprine; BSA: Body surface area.

controlled trial, EXPLORER, which included 237 pa-
tients with moderate to severe extra-renal lupus did not
find any difference between rituximab and placebo[zs].
Another large randomized placebo-controlled study on
rituximab, the LUNAR trial®, which included 144 pa-
tients with class Il or IV lupus nephritis showed that only
30.6% of the patients in the placebo group and 25.4%
of the rituximab-treated patient fulfilled the criteria for
a complete response. Greater improvements in comple-
ment levels (P = 0.025) and antibodies to dsDNA (P =
0.007) were recorded in the rituximab group compared to
the placebo group™.

Belimumab

Belimumab is a fully humanized monoclonal antibody
that binds to soluble B-lymphocyte stimulator (BLyS) and
acts as a specific inhibitor of its biological activity. BLyS,
also known as B-cell activating factor (BAFF) is an im-
munomodulatory cytokine that promotes B-cell survival,
B-cell differentiation, and immunoglobulin class switch-
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ing. A phase Il randomized double-blind placebo con-
trolled study showed significant benefit, but to date, there
is not enough data to recommend its use in children with

lupus nephritis”,

Ocrelizumab

Ocrelizumab is a fully humanized antibody that targets
CD20-positive B cells. It is a “next-generation rituximab”
and the potential problem of human anti-chimeric an-
tibody development is hopefully ameliorated. The BE-
LONG study, 2010 was set up to study the efficacy of
ocrelizumab in 381 patients with lupus nephritispZJ and
the results are awaited.

Epratuzumab

Epratuzumab is a monoclonal antibody against CD22,
another B-cell-specific surface antigen. Fatly open data in
a few patients have shown positive results™. A study in-
volving 227 patients found that a dose of 600 mg weekly
was assoclated with greater british isles lupus activity
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MMF 2-3 g/d x 6 mo Figure 2 Treatment of class V without proliferative changes and
plus with nephrotic range proteinuria (> 3 g/24 h). MMF: Mycophenolate
prednisolone 0.5-1 mg/kg per day x 6 mo mofetil; AZA: Azathioprine; CYC: Cyclophosphamide; GC: Glucocorti-
coids.
Improved Not improved

CYC 500-1000 mg/m’ BSA /.v. every

MMF 1-2 g/d month X 6
or plus
AZA 2 mg/kg per day GC pulse followed by prednisolone

0.5-1.0 mg/kg per day

[10]

Table 2 Monitoring schedule for systemic lupus erythematosus nephritis

Stage of disease Blood pressure Urinalysis  Protein/creatinine ratio Serum creatinine C3/C4 level Anti-DNA
Active nephritis at onset of treatment 1 1 1 1 2 3
Previous active nephritis, none currently 3 2 3 3 2 6
No prior or current nephritis 3 6 6 6 6 6
grading improvementl34j. Index scores (Safety of estrogens in lupus erythematosus
national assessment) were given three infusions of two
Tocilizumab different doses of rigerimod or placebo followed by 12
Tocilizumab is 2 humanized monoclonal antibody against wk of observation. The treatment seemed to be well tol-
the interleukin-6 receptor. In a phase I study of 16 erated and a statistically significant reduction in disease
patients with mild to moderate lupus, tocilizumab was activity was recorded™. Longer-term studies are needed.
found to be well tolerated, significantly reducing plasma
cells and dsDNA suggesting a good clinical responsepsj. Abatacept
Further studies seem warranted. Abatacept is a fusion protein composed of an immuno-
globulin fused to the extracellular domain of CTLA-4, a
Abetimus molecule capable of binding B7 which selectively modu-

Abetimus is an immunomodulating agent designed to lates the CD80/CD86:CD28 co-stimulatory signal. A re-
induce tolerance in B cells directed against dsDNA and cent 12-mo double-blind placebo-controlled study in 118

to reduce anti-dsDNA levels. It is a synthetic molecule ~ lupus patients failed to meet the primary end point of a
consisting of four double-stranded oligodeoxyribonucle- reduction in new flares™. Serious adverse events were
otides attached to non-immunogenic polyethylene glycol. higher in the abatacept group compared with the placebo
Abetimus works through the formation and clearance of group (20% vs 7%).

drug antibody complexes and by tolerating anti-dsDNA
specific B cells. Cardiel e7 a}%], 2008 in a 22-mo study of Infliximab

317 patients showed that abetimus failed to prolong time The use of infliximab in lupus has been surrounded with

to flare compared to the placebo. major worries. Long-term use of infliximab in lupus
patients can cause severe side-effects, including severe
Atacicept infections and even cerebral lymphoma'*”

Atacicept is a receptor analogue that binds both BAFF
and a proliferation-inducing ligand to related members

of the tumor necrosis factor superfamily. A phase II ADJUNCTIVE TREATMENTS

study of atacicept showed a marked reduction in B cells The ACR recommended that all SLE patients with ne-

and immunoglobulin levels and a short term side-effect phritis be treated with a background of hydroxychlo-
profile similar to placeboml. roquine (HCQ), unless there is a contraindication".

HCQ treatment may reduce the risk of renal damage and
Rigeromid clotting events in SLE"™, Medications to control high
Rigerimod is a spliceosomal peptide that is recognized blood pressure (anti-hypertensive), fluid overload (diuret-
by CD4" T cells from patients with lupus, but not from ics), proteinuria (angiotensin converting enzyme inhibi-
those with other autoimmune diseases. In a 12-wk study, tors), hypercoagulability (aspirin or other anticoagulants)

[22,44,45]
)

150 patients with lupus and high SLE Disease Activity and lipid control (statins are mainstays of adjunc-

K
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tive treatment. Dietary restriction may be necessary in
terms of sodium, protein and calories. Unlike adults,
these recommendations must be adjusted to take into ac-
count the growth and developmental status of the child.
Infection is the most common cause of death in ¢SLE
due to immune suppressionm]. Infections can be diffi-
cult to differentiate from a flare of SLE disease activity.
C-reactive protein monitoring can be useful as most SLE
patients have normal levels, except during inter-current

infections.

RECOMMENDED MONITORING OF
LUPUS NEPHRITIS

SLE is a chronic disease with the possibility of frequent
flare-ups. Hence, these children need to be followed up
regularly (Table 2). Compliance can be a major issue and

needs to be addressed during each clinic visit",

CONCLUSION

In conclusion, the outcome of lupus nephritis is primar-
ily dependent on histological classification at presenta-
tion. Early renal biopsy in all children with features of
lupus nephritis to decide on induction therapy, aggressive
treatment of hypertension and other adjunct therapy is
recommended to improve mortality and morbidity of
such patients.
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The columns in the issues of WJN will include: (1) Editorial: The
editorial board members are invited to make comments on an im-
portant topic in their field in terms of its current research status
and future directions to lead the development of this discipline; (2)
Frontier: The editorial board members are invited to select a highly
cited cutting-edge original paper of his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be
resolved, and future research directions to help readers understand
his/her important academic point of view and future research dir-
ections in the field; (3) Diagnostic Advances: The editorial board
members are invited to write high-quality diagnostic advances in
their field to improve the diagnostic skills of readers. The topic
covers general clinical diagnosis, differential diagnosis, pathological
diagnosis, laboratory diagnosis, imaging diagnosis, endoscopic diag-
nosis, biotechnological diagnosis, functional diagnosis, and physical
diagnosis; (4) Therapeutics Advances: The editotial board members
are invited to wtite high-quality therapeutic advances in their field
to help improve the therapeutic skills of readers. The topic covers
medication therapy, psychotherapy, physical therapy, replacement
therapy, interventional therapy, minimally invasive therapy, endo-
scopic therapy, transplantation therapy, and surgical therapy; (5)
Field of Vision: The editorial board members are invited to write
commentaries on classic articles, hot topic articles, or latest articles
to keep readers at the forefront of research and increase their
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levels of clinical research. Classic articles refer to papers that are
included in Web of Knowledge and have received a large number
of citations (ranking in the top 1%) after being published for more
than years, reflecting the quality and impact of papers. Hot topic
articles refer to papers that are included in Web of Knowledge and
have received a large number of citations after being published for
no more than 2 years, reflecting cutting-edge trends in scientific
research. Latest articles refer to the latest published high-quality
papers that are included in PubMed, reflecting the latest research
trends. These commentary articles should focus on the status quo
of research, the most important research topics, the problems that
have now been resolved and remain to be resolved, and future
research directions. Basic information about the article to be com-
mented (including authors, article title, journal name, year, volume,
and inclusive page numbers; (6) Minireviews: The editorial board
members are invited to write short reviews on recent advances and
trends in research of molecular biology, genomics, and related cut-
ting-edge technologies to provide readers with the latest knowledge
and help improve their diagnostic and therapeutic skills; (7) Review:
To make a systematic review to focus on the status quo of research,
the most important research topics, the problems that have now
been resolved and remain to be resolved, and future research direc-
tions; (8) Topic Highlight: The editorial board members are invited
to write a series of articles (7-10 articles) to comment and discuss
a hot topic to help improve the diagnostic and therapeutic skills of
readers; (9) Medical Ethics: The editorial board members are invited
to write articles about medical ethics to increase readers’ knowledge
of medical ethics. The topic covers international ethics guidelines,
animal studies, clinical trials, organ transplantation, ez.; (10) Clinical
Case Conference or Clinicopathological Conference: The editorial
board members are invited to contribute high-quality clinical case
conference; (11) Original Articles: To report innovative and original
findings in nephrology; (12) Brief Articles: To briefly report the
novel and innovative findings in nephrology; (13) Meta-Analysis: To
summarize a given quantitative effect, e.g., the clinical effectiveness
and safety of clinical treatments by combining data from two or
more randomized controlled trials, thereby providing more precise
and externally valid estimates than those which would stem from
each individual dataset if analyzed separately from the others; (14)
Case Report: To report a rare or typical case; (15) Letters to the
Editor: To discuss and make reply to the contributions published
in WJN, or to introduce and comment on a controversial issue of
general interest; (16) Book Reviews: To introduce and comment on
quality monographs of nephrology; and (17) Autobiography: The
editorial board members are invited to write their autobiography to
provide readers with stories of success or failure in their scientific
research career. The topic covers their basic personal information
and information about when they started doing research work,
where and how they did research work, what they have achieved,
and their lessons from success or failure.
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Biostatistical editing

Statistical review is performed after peer review. We invite an ex-
pert in Biomedical Statistics to evaluate the statistical method used
in the papet, including #test (group or paired comparisons), chi-
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stepwise), correlation, analysis of variance, analysis of covariance,
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it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any po-
tential bias, /N requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
papet. Before submitting, authors are suggested to read “Uniform
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Ethical Considerations in the Conduct and Reporting of Research:
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Journal Editors ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html.
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Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated clearly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might disclose
the identity of the subjects under study should be omitted. Authors
should also draw attention to the Code of Ethics of the World Med-
ical 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 conform 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 Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional 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 accom-
panied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents 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. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page,
Abstract, Introduction, Materials and Methods, Results, Discus-
sion, Acknowledgements, References, Tables, Figures, and Figure
Legends. Neither the editors nor the publisher are responsible for
the opinions expressed by contributors. Manuscripts formally ac-
cepted for publication become the permanent property of Baish-
ideng 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 ani-
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mals of their institution or national animal welfare committee. For
the sake of transparency in regard to the performance and report-
ing of clinical trials, we endorse the policy of the ICMJE 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 spon-
sored by the United States National Library of Medicine and we en-
courage all potential contributors to register with it. However, in the
case that other registers become available you will be duly notified.
Aletter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photo-
graphs and illustrations because rejected manusctipts will not be
returned to the author(s) and the editors will not be responsible
for loss or damage to photographs and illustrations sustained dur-
ing mailing.

Online submissions

Manusctipts should be submitted through the Online Submission
System at: http:/ /www.wignet.com/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS
(http:/ /www.wignet.com/2220-6124/¢_info_20100722180909.htm)
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an
email desctibing the problem to bpgoffice@wjgnet.com, or by tele-
phone: +86-10-85381892. If you submit your manuscript online, do
not make a postal contribution. Repeated online submission for the
same manusctipt 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 mar-
gins. Style should conform to our house format. Required informa-
tion 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 ICMJE, based on (1) substantial contribu-
tions 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 ver-
sion 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, 1i-Xin Mei, Department of Pathology, Chengde Medic-
al 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,
Hssen 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 JE 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 sup-
portive foundations should be provided, e.g., Supported by National
Natural Science Foundation of China, No. 30224801
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Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, 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, Uni-
versity of California, Box 0538, San Francisco, CA 94143, United
States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax numbert, e.g., Tele-
phone: +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 on
acceptance is made only when at least two experts recommend
publication of an article. All peer-reviewers are acknowledged on
Express Submission and Peer-review System website.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; 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), and CONCLUSION (no mote than 26 words).

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

Core tip

Please write a summary of less than 100 words to outline the
most innovative and important arguments and core contents in
yout papet to attract readers.

Text

For articles of these sections, original articles and brief articles, the main
text should be structured into the following sections: INTRODUC-
TION, MATERIALS AND METHODS, RESULTS and DISCUS-
SION, and should include appropriate Figures and Tables. Data should
be presented in the main text or in Figures and Tables, but not in both.

Hllustrations

Figures should be numbered as 1, 2, 3, ez, 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. Keep-
ing 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 gas-
tritis after treatment. A: ...; B: ., C: s D: L B L Frl G llen Tt s
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
cleatly 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,
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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 seties 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, °E, °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, 0O, A, /\, ez., in a cer-
tain sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!?”, Tf references are cited directly
in the text, they should be put together within the text, for example,
“Prom references””*!, we know that...”
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Authors: the name of the first author should be typed in bold-faced
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letter capitalized, followed by their abbreviated middle and first
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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 tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
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Lutton E, Miller ], Ryan C, Tettamanzi AG, editors. Genetic
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Kinsdale, Ireland. Berlin: Springer, 2002: 182-191
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Statistical data
Write as mean £ SD or mean * SE.

Statistical expression

Express 7test as 7 (in italics), I 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 pres-
sure, 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/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, efe. 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/2220-6124/
g info_20100725073806.htm.

Abbreviations

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

explanation.

Italics

Quantities: 7 time or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

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

Restriction enzymes: EcoRl, Hindl, BawHI, Kbo 1, Kpn 1, ete.

Biology: H. pylori, E coli, ete.

Examples for paper writing
All types of articles’ writing style and requirement will be found in the
link: http:/ /www.wjgnet.com/esps/NavigatonInfo.aspxrid=15

RESUBMISSION OF THE REVISED
MANUSCRIPTS

Authors must revise their manuscript carefully according to the
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revision policies of Baishideng Publishing Group Co., Limited. The
revised version, along with the signed copyright transfer agreement,
responses to the reviewers, and English language Grade A certifi-
cate (for non-native speakers of English), should be submitted to
the online system zia the link contained in the e-mail sent by the edi-
tor. If you have any questions about the revision, please send e-mail
to esps@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 lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2220-6124/¢_info_20100725073726.htm.

Responses to reviewers

Please tevise 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.wignet.com/2220-6124/
g_info_20100725073445.htm.

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

Links to documents related to the manuscript

WJN 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 reviewers,
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.

Publication fee

IVIN is an international, peer-reviewed, OA online journal. Articles
published by this journal are distributed under the terms of the Cre-
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