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ABSTRACT 

Background and Objective: Primary biliary cholangitis is a rare disease with 

scarce epidemiological data. The aim of this study was to characterize a cohort of 

patients in Portugal and to evaluate the response to treatment and development of 

complications. 

Methods: This retrospective observational study included patients with diagnostic 

criteria of primary biliary cholangitis from a single center. Data on disease 

presentation, laboratory results, treatment and clinical endpoints were collected and 

analyzed. Statistical significance was established at p<0.05. 

Results: Fifty-three patients were included, 89% were women, with mean age of 62 ± 

15 years at diagnosis. The majority were asymptomatic (49%), tested positive for AMA 

(96%), had increased alkaline phosphatase (median= 214 U/L) and were in Ludwig’s 

stage I (42%). Overlap syndrome was diagnosed in seven patients (13%) and nine 

patients (17%) bared overlap features without assenting biopsy. All patients were 

treated with ursodeoxycholic acid and 56% achieved biochemical response at one 

year. Patients with overlap features and higher alkaline phosphatase presented a 

significantly greater decrease in alkaline phosphatase levels. 

Conclusions: The baseline characteristics of this cohort were in agreement with 

those previously described. Outstandingly, 30% of patients had features of overlap 

syndrome and presented a steeper reduction in alkaline phosphatase. 

 

Keywords: Primary biliary cholangitis, overlap syndrome, alkaline phosphatase, 

antimitochondrial antibodies, ursodeoxycholic acid, biochemical response.  
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INTRODUCTION 

Primary biliary cholangitis (PBC), previously called primary biliary cirrhosis, is a rare 

disease (0.3 to 5.8 per 100,000 inhabitants/year), that predominantly affects women 

[1]; it is characterized by progressive destruction of small intrahepatic bile ducts with 

periportal inflammation, fibrosis, and potential cirrhosis [2].  

Clinical manifestations related to cholestasis include fatigue and pruritus which can 

significantly impact the quality of life [3]. Furthermore, chronic cholestasis can lead to 

osteopenia and osteoporosis, hyperlipidemia and lipossoluble vitamin deficiencies. 

Although cirrhosis is infrequent, patients are at risk of developing end-stage hepatic 

disease complications like portal hypertension and hepatocellular carcinoma [2].   

As a classic autoimmune disease, progressive T cell predominant lymphocytic 

cholangitis, and a serologic pattern of reactivity in the form of specific 

antimitochondrial antibodies (AMA) - densely localized to the apical surface of biliary 

epithelial cells and associated with apoptosis - are characteristic [4]. Additionally PBC 

has a strong female predisposition and 53% of the patients have, at least, one 

concurrent autoimmune disorder [5]. 

European Association for the Study of the Liver (EASL) defines PBC as the combination of 

abnormal serum liver tests (elevation of alkaline phosphatase (AP) of liver origin for at 

least six months) and presence of AMA (³1:40) and/or AMA type M2  in serum. Liver 

biopsy is not mandatory for diagnosis, except in the absence of AMA. Moreover, it can 

be useful in the presence of overlap syndrome and allows assessment of disease stage 

[6]. 

Various staging systems have been developed, but Ludwig’s is the most widely used: 

Stage one - portal inflammation, stage two - extension to the periportal areas, stage 

three - septal fibrosis or inflammatory bridging, and stage four - cirrhosis. [7] 

For several years, PBC treatment has been centred in ursodeoxycholic acid (UDCA) 

and favourable long-term effects are expected in patients with a good biochemical 

response assessed after one year — serum bilirubin £ 1 mg/dL (17 µmol/L), AP £ 3x 

ULN and AST £ 2x ULN (Paris criteria) or by a decrease of 40% or normalization of 



	 4	

serum AP (Barcelona criteria) [6]. However, a significant portion of patients (up to 40%) 

have suboptimal responses and there is no consensus on how to treat these patients [8]. 

New therapies are emerging and recently, obeticholic acid, a farnesoid X receptor, 

showed effective biochemical response on adults with primary biliary cholangitis, and 

is now a FDA-approved alternative in patients who have an inadequate response to 

UDCA or who are unable to take UDCA because of side effects [9]. 

Most of the patients have typical features but, not rarely, some present with 

characteristics of both PBC and autoimmune hepatitis (PBC-AIH overlap syndrome). 

In these patients, flares of AIH may occur either spontaneously or under UDCA and 

combination of UDCA and corticosteroids is required in most patients to obtain a 

complete biochemical response. This syndrome may represent an important 

unrecognized cause of treatment resistance in PBC patients [10]. 

Hence, given the heterogeneity of this disease and the lack of demographic studies on 

the subject, particularly in Portugal, the aim of this study is to characterize a cohort of 

PBC patients, in order to access demographics, clinical and immunological features, 

response to treatment and complications of the disease. 
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METHODS 

Participants 

The retrospective observational study included patients with diagnostic criteria of PBC 

and PBC-AIH overlap syndrome, according to EASL Clinical Pratical Guidelines, treated 

and followed at Hospital São João. Patients who did not meet these criteria were 

excluded. Consequently, 53 patients were included in the study. 

Data collection 

Data was collected, from medical records of patients with diagnosis of PBC from July 

2002 and the following variables were evaluated: age at diagnosis, gender and follow-

up period; presentation and diagnostic tests. Data on comorbid illnesses, including 

concurrent autoimmune diseases, and on PBC complications, including development 

of cirrhosis, ascites, variceal bleeding, hepatic encephalopathy and hepatocellular 

carcinoma (HCC), were also gathered.  

Immunological and histopathological data were also obtained including IgM, IgG, 

AMA, AMA type M2, anti-nuclear antibody (ANA), anti-smooth muscle antibody 

(ASMA) titres and liver biopsy. Transient elastography parameters were also collected.  

Therapeutic intervention including ursodeoxycholic acid (UDCA), corticosteroid, 

other immunosuppressive drugs, diuretics and statin was investigated. Liver 

transplantation was also recorded. 

PBC was staged according to Ludwig’s staging system; Child-Pugh classification was used for 

patients with cirrhosis; and Barcelona Criteria were applied to evaluate response to 

treatment. 

Statistical analysis 

All data were analyzed by descriptive statistics and Fisher’s exact test for categorical 

variables. Continuous variables were analyzed with independent samples and paired 

samples T-test, if normal distribution, or Mann-Whitney and Wilcoxon test for non-

parametric distribution. Statistical significance was established at p<0.05 for all tests. 

Statistical analysis was performed using SPSS, version 23.  

The study protocol was approved by the local Health Ethics Committee. 
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RESULTS 

Patient’s baseline characteristics 

The study included 53 patients with a mean follow-up period of 7 ± 4 years. As 

expected, the majority of them were women (89%) with a mean age at diagnosis of 62 

years. 

A total of 39 patients had clinical reports at diagnosis, of those, the majority were 

asymptomatic (49%), presenting only with abnormal laboratory findings. Symptomatic 

patients mainly revealed the typical symptoms of fatigue (26%), pruritus (10%) and 

jaundice (8%). Abnormal laboratory findings are summarized in Table 1. The vast 

majority of patients were tested positive for AMA (96%) and AMA type M2 (94%) and 

a significant proportion (45%) were ANA-positive, with predominantly nuclear dot 

pattern (35%) at indirect immunofluorescence. On the contrary anti-smooth muscle 

antibodies (ASMA) were rarely tested positive (4%), interestingly, these patients bared 

characteristics of PBC-AIH overlap syndrome.  

Histological samples were obtained by liver biopsy in 75% of the patients, and the bulk 

of them presented with Ludwig´s stage I at diagnosis (42%). 

Nonetheless, demonstrating the deleterious effects that PBC can frequently hold, 

cirrhosis was found in 22% of the patients at the time of diagnosis. 

Additionally, roughly one-third of the patients exhibited a concomitant autoimmune 

condition and Sjogren’s syndrome was the most common comorbid condition 

documented in the study group. 

Finally, PBC-AIH overlap syndrome was diagnosed in seven patients (13%). 

Conjointly, nine patients (17%) showed, what the authors considered, incomplete 

criteria for PBC-AIH overlap syndrome. These patients did not present all the 

required EASL criteria, namely the biopsy specimens did not show moderate to severe 

interface hepatitis, which would be mandatory for definitive diagnosis. Nevertheless, 

other features of PBC-AIH were present and these patients underwent corticosteroid 

and/or immunosuppressive therapy, accordingly with the clinical suspicion. 
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Follow-up 

Treatment 

Each of the patients was treated with UDCA for at least one year. Supplementary to 

this finding, 28% of the patients were further managed with the addition of a 

corticosteroid (budesonide or prednisolone), an immunosuppressive agent 

(azathioprine or mycophenolate mofetil) or both. 

The authors analysed the biochemical response to treatment and serum AP exhibited a 

significant decrease from baseline after one year (median decrease from baseline = 

30% (IQR 0 - 45); p<0.001) (Table 2). Still, patients without cirrhosis (p=0.028), with 

definite (p=0.048) and incomplete (p=0.024) PBC-AIH and those positive for ANA 

(p=0.001) featured a more robust decrease in serum AP, when compared to their 

counterparts (Table 3).  

After one year of treatment, out of 41 patients only 32% displayed a decrease of 40% in 

serum AP and, according to the Barcelona Criteria, 56% of the patients exhibited a good 

biochemical response to treatment with UDCA. Focusing on the 29 patients with PBC 

without overlap syndrome, 52% revealed good biochemical response to treatment, on the 

other hand amid the 12 patients with definite and incomplete PBC-AIH overlap 

syndrome, 67% achieved the endpoint of good biochemical response. 

Furthermore, significantly more patients with the following characteristics reached the 

endpoint of at least 40% decrease in serum AP when compared to their counterparts: 

definitive and incomplete PBC-AIH overlap syndrome (p=0.029), ANA positive 

(p=0.038), higher baseline serum AP (p=0.011) and higher baseline serum AST 

(p=0.008) (Table 4). 

Complications 

During the follow-up period, 45% of the patients were diagnosed with osteopenic bone 

disease. Hyperlipidaemia was diagnosed and treated accordingly in 51% of the 

patients. Interestingly, none of the patients had evidence of cirrhosis development 

during the follow-up period. 
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More severe complications were rare, as only two patients had a bleeding event due to 

oesophageal varices, one developed hepatic encephalopathy associated with ascites and 

one patient with overlap syndrome presented acute hepatitis with coagulopathy. Two 

patients required liver transplantation for decompensated cirrhosis. There were no 

documented cases of hepatobiliary neoplasia. 
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DISCUSSION 

This is the first study on this subject in Portugal and the documented baseline 

characteristics of the cohort of patients are in agreement with those of other regions, as 

the majority of them were middle aged women. Female predominance is widely 

described for PBC, the median ratio of 9-10:1 in case finding studies is among the 

highest for autoimmune diseases and was also observed in this cohort [11]. Too, the 

majority were asymptomatic at diagnosis, concordant with the preclinical 

asymptomatic stages described for PBC that can last for decades [12].  

Given the indolent natural history frequently exhibited by PBC patients, the diagnosis 

relies strongly on incidental findings such as abnormal laboratory tests. Subsequently 

and as expected, since it is a determinant characteristic, cholestasis indices presented 

median values above normal (median AP = 214 U/L (IQR 143 - 514)), with lesser 

increases of enzymes associated with hepatic cytolysis.  

In the same way, AMA antibodies play a key role in the diagnosis of these patients, 

thus the absence of AMA antibodies in patient sera is thought to be associated with 

underdiagnose, thus reducing incidence and prevalence [11]. The fact that early-phase 

diagnosis may be built on AMA positivity may also explain geographical variability, 

according to differences in the access to accurate AMA laboratorial determination. 

However, this hypothesis should not be a reason to overlook the environmental effects 

thought to be associated with PBC [13]. This cohort included two AMA-negative 

patients (4%), parallel to the majority of previous studies. These patients failed to show 

any significant difference with the far more common AMA-positive group [14, 15]. 

More recently, the nonexistence of AMA antibodies was associated with worse 

prognosis, that may be either due to true differences or reflect a delay in case detection 

[16]. In fact, it may rather be a reflex of technical limitations rather than a true 

absence. In addition, the mandatory role of biopsy in establishing diagnosis may 

further contribute for reduced rates of diagnosis and appropriate treatment in these 

patients, since patients can be unfit for the procedure or the biopsy specimens can be 

unsatisfactory.  
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PBC-AIH overlap syndrome was surprisingly common among the cohort, with 30% of 

the patients baring features consistent with this syndrome. Still, PBC-AIH can be 

difficult to diagnose, as characteristics form either PBC or AIH may dominate the 

clinical picture. Besides, the defined criteria for diagnosing PBC-AIH can be difficult 

to meet, as observed in this cohort by non-satisfactory biopsy despite clinical evidence 

of the disease. Consequently, the underdiagnose of patients baring this syndrome can 

lead to inappropriate managing of patients associated with previously observed poorer 

outcomes [17]. 

UDCA is the only therapy broadly recommended for PBC, consequently every 

included patient have been treated accordingly and none exhibited major adverse 

effects causing interruption of the treatment. Interestingly, none of the patients 

developed cirrhosis during the follow-up period. Although this could be related to the 

sample size, it may translate the beneficial effect of UDCA therapy in hindering PBC 

clinical course, nonetheless previous studies documented some degree of progression to 

cirrhosis [18-20]. However, in the authors centre, serial paired biopsies are not routine 

and chronic liver disease assessment after diagnosis is made through ultrasound and 

elastography. Besides, the limiting size of the cohort may explain this finding. 

Despite being the only specific therapy, UCDA is far from being flawless and the 

authors observed, in concert with previous studies [21], an incomplete biochemical 

response in 44% of the patients.  

Baseline characteristics have been associated with different degrees of response to 

UDCA, namely pre-treatment cirrhosis [22]. Accordingly, in this cohort, patients with 

cirrhosis at diagnosis exhibited significant less robust decreases in AP (p=0.028). Both 

higher AP baseline values and PBC-AIH overlap syndrome have been associated with 

incomplete responses to UCDA [17, 21, 23]. Remarkably, in this cohort significantly 

more patients with higher levels of AP exhibited a decrease of 40% or more in serum 

AP when compared to patients with less prominent values (p=0.011). Then as well, 

patients with PBC-AIH overlap exhibited steeper decreases in serum AP (p=0.048) 

and reached the endpoint of 40% decrease in serum AP more frequently than their 

counterparts (p=0.029). 
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Inappropriate biochemical response is rather relevant because it is associated with 

development of liver-dependent symptoms and poorer outcomes [24-26] and double 

dosage is not associated with better responses [27]. So, the need for new therapies is 

evident. Obeticholic acid is the first FDA-approved alternative for the treatment of 

incomplete responders to UDCA [9]. Other therapeutic approaches are being 

investigated and better understanding of etiopathogenesis can further contribute to an 

improved management of PBC patients in the future [28]. 

As a retrospective observational study, some limitations have to be considered. In fact, 

the data was limited to that already recorded, so complete data was not available for 

all the patients. Besides, being a single-centre study of a rare disease, the number of 

patients was also limited, so prevalence and incidence analyses could not be made 

based on this data. Additionally, due to the lack of adverse events in our cohort, 

survival analyses were unfeasible.  

Although it is rare, PBC can compromise serious adverse outcomes and therapy is not 

always effective in achieving good responses, subsequently, PBC should not be 

overlooked, and further studies are needed to better characterize this disease. 

Specifically regarding better understanding of the complex clinical phenotype and the 

development of new possibilities for the management of a significant proportion of 

incomplete responders.  
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Tables 
 
Table 1. Patient’s baseline characteristics. 
 
Variable Value 

Age at diagnosis (years), mean ± 
SD 62.0 ± 14.8 

Gender, n (%)  
Male 6 (11) 
Female 47 (89) 
Presentation, n (%)  
Asymptomatic 19 (49) 
Fatigue 10 (26) 
Pruritus 4 (10) 
Jaundice 3 (7) 
Other 3 (7) 
Liver biopsy, n (%)  

Yes 39 (75) 

No 13 (25) 
Histological Stage, n (%)  
I 16 (42) 
II 5 (13) 
III 8 (21) 
IV 7 (18) 
Normal histology 1 (3) 
Insufficient sample 1 (3) 
Cirrhosis, n (%)  
Present 11 (22) 
Absent 40 (78) 
Associated AI Disorders – n (%)  
Present 17 (32) 
Absent 36 (68) 
AP (U/L) N=43 
Median (IQR) 214 (143; 514) 
GGT (U/L) N=43 

Median (IQR) 300 (149; 477) 
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AST (U/L) N=43 
Median (IQR) 49 (36; 88) 
ALT (U/L) N=42 
Median (IQR) 60 (31; 122) 
Bilirubin (mg/dL) N=43 
Median (IQR) 0.9 (0.6; 1.3) 
Albumin (mg/dL) N=42 
Mean ± SD 42.0 ± 3.1 

Platelets (x103/µL) N=41 

Mean ± SD 215 ± 69 
IgM (mg/dL) N=28 

Mean ± SD 433 ± 208 
IgG (mg/dL) N=30 

Mean ± SD 1618 ± 442 
AMA, n (%)  
Positive 50 (96) 
Negative 2 (4) 
AMA type M2, n (%)  
Positive 43 (94) 
Negative 3 (6) 
ANA, n (%)  
Positive 23 (45) 
Negative 28 (55) 
ASMA, n (%)  
Positive 2 (4) 
Negative 44 (96) 
Abbreviations: AI, autoimmune; AMA, antimitochondrial antibodies; ANA, antinuclear 
antibodies; ALT, alanine aminotransferase; AP, alkaline phosphatase; ASMA, anti-smooth-
muscle antibodies; AST, aspartate aminotransferase; GGT, γ-glutamyltransferase; Ig, 
Immunoglobulin. 
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Table 2. Decrease (%) from baseline biochemical characteristics (alkaline phosphatase, 
aspartate aminotransferase and total bilirubin) after one year of treatment. 
 
Decrease from 
baseline  N (%), Median (IQR) p 

AP 41 30 (0; 45) <0.001*# 
AST 40 20 (0; 47) 0.161* 
Bilirubin 39 4 (-8; 22) 0.075# 
*Paired samples Test #Related-Samples Wilcoxon Signed Rank Test  
Abbreviations: AP, alkaline phosphatase; AST, aspartate aminotransferase. 
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Table 3. AP decrease (%) from baseline assessed after one year of treatment based on 
patient’s baseline characteristics.  
 
AP decrease from 
baseline N (%), Median (IQR) p 

Cirrhosis    
Present 10 3 (-22; 38) 0.028* 
Absent 31 32 (1; 48)  
PBC-AIH    
Present 5 35 (29; 76) 0.048* 
Incomplete 7 48 (40; 64) 0.024* 
Absent 29 5 (-5; 37)  
ANA    
Positive 19 40 (29; 64) 0.001* 
Negative 21 2 (-10; 33)  
*Independent-samples T-test 
Abbreviations: ANA, antinuclear antibodies; PBC-AIH, Primary Biliary Cirrhosis-
Autoimmune Hepatitis overlap syndrome. 
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Table 4. Evaluation of the endpoint of biochemical response to treatment – decrease of at 
least 40% in serum AP - based on patient’s baseline characteristics. 
 

Decrease in serum AP ≥ 40% <40% p 
PBC-AIH    
Present/incomplete, n (%) 7 (58) 5 (42) 0.029* 
Absent, n (%) 6 (21) 23 (79)  
ANA     
Positive, n (%) 9 (47) 10 (53) 0.038* 
Negative, n (%) 3 (14) 18 (86)  
Baseline AP (U/L), median 
(IQR) 

420 (197; 613) 171 (100; 343) 0.011* 

Baseline AST (U/L), median 
(IQR) 

85 (57; 149) 40 (33; 74) 0.008* 

Baseline Bilirubin (mg/dL), 
median (IQR) 

1.1 (0.7; 1.7) 0.9 (0.6; 1.1) 0.159* 

*Independent-samples T-test 
Abbreviations: ANA, antinuclear antibodies; AP, alkaline phosphatase; AST, aspartate 
aminotransferase; PBC-AIH, Primary Biliary Cirrhosis-Autoimmune Hepatitis overlap 
syndrome. 
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Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address

All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
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Supplemental files (where applicable)

Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
• Relevant declarations of interest have been made
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Human and animal rights
If the work involves the use of human subjects, the author should ensure that the work described has
been carried out in accordance with The Code of Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving humans; Uniform Requirements for manuscripts submitted to
Biomedical journals. Authors should include a statement in the manuscript that informed consent
was obtained for experimentation with human subjects. The privacy rights of human subjects must
always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed.

Declaration of interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding. If there are no conflicts of interest then please state this:
'Conflicts of interest: none'. More information.

Submission declaration and verification
Submission of an article implies that the work described has not been published previously (except
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see 'Multiple, redundant or concurrent publication' section of our ethics policy for more
information), that it is not under consideration for publication elsewhere, that its publication is
approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or
in any other language, including electronically without the written consent of the copyright-holder. To
verify originality, your article may be checked by the originality detection service CrossCheck.

Contributors
Each author is required to declare his or her individual contribution to the article: all authors must have
materially participated in the research and/or article preparation, so roles for all authors should be
described. The statement that all authors have approved the final article should be true and included
in the disclosure.

Authorship
All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.
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Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Reporting clinical trials
Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enrollment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of open access articles
is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies
Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the Open
Access Publication Fee. Details of existing agreements are available online.

Green open access
Authors can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
access from their institution's repository after an embargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during



AUTHOR INFORMATION PACK 14 Mar 2017 www.elsevier.com/locate/clinre

submission, peer review and in editor-author communications. Embargo period: For subscription
articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers
before an article becomes freely available to the public. This is the embargo period and it begins from
the date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Publishing Campus
The Elsevier Publishing Campus (www.publishingcampus.com) is an online platform offering free
lectures, interactive training and professional advice to support you in publishing your research. The
College of Skills training offers modules on how to prepare, write and structure your article and
explains how editors will look at your paper when it is submitted for publication. Use these resources,
and more, to ensure that your submission will be the best that you can make it.

Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
and copies of the consents or evidence that such consents have been obtained must be provided to
Elsevier on request. For more information, please review the Elsevier Policy on the Use of Images or
Personal Information of Patients or other Individuals. Unless you have written permission from the
patient (or, where applicable, the next of kin), the personal details of any patient included in any
part of the article and in any supplementary materials (including all illustrations and videos) must
be removed before submission.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Please submit your article via http://ees.elsevier.com/clinre/

Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

PREPARATION
Double-blind review
This journal uses double-blind review, which means the identities of the authors are concealed from
the reviewers, and vice versa. More information is available on our website. To facilitate this, please
include the following separately:
Title page (with author details): This should include the title, authors' names and affiliations, and a
complete address for the corresponding author including an e-mail address.
Blinded manuscript (no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.

Use of word processing software
It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
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The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure
Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Experimental
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Theory/calculation
A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Structured abstract
A structured abstract, by means of appropriate headings, should provide the context or background for
the research and should state its purpose, basic procedures (selection of study subjects or laboratory
animals, observational and analytical methods), main findings (giving specific effect sizes and their
statistical significance, if possible), and principal conclusions. It should emphasize new and important
aspects of the study or observations.
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Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.
A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.
Please do not:
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• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) in addition to color reproduction in print. Further
information on the preparation of electronic artwork.

Illustration services
Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links
Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is encouraged.

A DOI can be used to cite and link to electronic articles where an article is in-press and full citation
details are not yet known, but the article is available online. A DOI is guaranteed never to change,
so you can use it as a permanent link to any electronic article. An example of a citation using DOI
for an article not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M.
(2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal
of Geophysical Research, http://dx.doi.org/10.1029/2001JB000884i. Please note the format of such
citations should be in the same style as all other references in the paper.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
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Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/clinics-and-research-in-hepatology-and-gastroenterology
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.
List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.
Examples:
Reference to a journal publication:
[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun
2010;163:51–9.
Reference to a book:
[2] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.
Reference to a chapter in an edited book:
[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 281–304.
Reference to a website:
[4] Cancer Research UK. Cancer statistics reports for the UK, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13.03.03].
Reference to a dataset:
[dataset] [5] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. http://dx.doi.org/10.17632/
xwj98nb39r.1.
Note shortened form for last page number. e.g., 51–9, and that for more than 6 authors the first 6
should be listed followed by 'et al.' For further details you are referred to 'Uniform Requirements for
Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927–34) (see also Samples
of Formatted References).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum size
of 150 MB. Video and animation files supplied will be published online in the electronic version of your
article in Elsevier Web products, including ScienceDirect. Please supply 'stills' with your files: you can
choose any frame from the video or animation or make a separate image. These will be used instead
of standard icons and will personalize the link to your video data. For more detailed instructions please



AUTHOR INFORMATION PACK 14 Mar 2017 www.elsevier.com/locate/clinre

visit our video instruction pages. Note: since video and animation cannot be embedded in the print
version of the journal, please provide text for both the electronic and the print version for the portions
of the article that refer to this content.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

AFTER ACCEPTANCE
Online proof correction
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used
for sharing the article via any communication channel, including email and social media. For an
extra charge, paper offprints can be ordered via the offprint order form which is sent once the
article is accepted for publication. Both corresponding and co-authors may order offprints at any
time via Elsevier's Webshop. Corresponding authors who have published their article open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2014 Elsevier | http://www.elsevier.com
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