
lable at ScienceDirect

Clinical Nutrition xxx (2018) 1e3
Contents lists avai
Clinical Nutrition

journal homepage: ht tp: / /www.elsevier .com/locate/c lnu
ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral
nutrition: Guideline development process for the updated guidelines

W. Mihatsch a, *, R. Shamir b, J.B. van Goudoever c, M. Fewtrell d, A. Lapillonne e,
S. Lohner f, g, K. Mih�alyi f, T. Decsi f, g, the ESPEN/ESPEN/ESPR/CSPEN working group on
pediatric parenteral nutrition1

a Department of Pediatrics, Ulm University, Ulm, Germany
b Institute of Gastroenterology Nutrition and Liver Diseases, Schneider Children's Medical Center, Sackler Faculty of Medicine, Tel-Aviv University, Israel
c Emma Children's Hospital e Academic Medical Center and VU University Medical Center, Amsterdam, The Netherlands
d Childhood Nutrition Research Centre, UCL Institute of Child Health, London, UK
e Department of Neonatology, APHP Necker-Enfants Malades Hospital, Paris-Descartes University, Paris, France
f Department of Paediatrics, University of P�ecs, P�ecs, Hungary
g Cochrane Hungary, Clinical Center of the University of P�ecs, Medical School, University of P�ecs, P�ecs, Hungary
a r t i c l e i n f o
Article history:
Received 29 May 2018
Accepted 29 May 2018
* Corresponding author. Klinik fuer Kinder- und Jugendliche, Helios Klinikum, Kanzle
E-mail address: walter.mihatsch@gmx.de (W. Mihatsch).

1 ESPGHAN/ESPEN/ESPR/CSPEN working group on Pediatric Parenteral Nutrition: BRA
University Hospital Motol, Prague, Czech Republic; CAI Wei, Shanghai Jiao Tong University
University of Granada, Granada, Spain; CARNIELLI Virgilio, Polytechnic University of M
DECSI Tam�as, Department of Pediatrics, University of P�ecs, P�ecs, Hungary; DOMELL€OF
EMBLETON Nicholas, Newcastle University, Newcastle upon Tyne, The United Kingdom;
FIDLER MIS Nata�sa, University Medical Centre Ljubljana, Ljubljana, Slovenia; FRANZ Ax
Sordonne-Paris-Cit�e; Paris-Descartes Medical School, Paris, France; HARTMAN Corina, Sc
Center, Haifa Israel; HILL Susan, Great Ormond Street Hospital for Children, NHS Founda
Children's Hospital Zagreb, University of Zagreb School of Medicine, University of J. J. Stro
Pierre, France; JOCHUM Frank, Ev. Waldkrankenhaus Spandau, Berlin, Germany; JOOSTEN
Sophia Children's Hospital, Rotterdam, The Netherlands; KOLA�CEK Sanja, Children's Hosp
LMU e Ludwig-Maximilians-Universit€at Munich, Dr. von Hauner Children's Hospital, Mu
Diseases, The Children's Memorial Health Institute. Warsaw; LAPILLONNE Alexandre, Pari
University of P�ecs, P�ecs, Hungary; MESOTTEN Dieter, KU Leuven, Leuven, Belgium; MIH�AL
Walter A., Ulm University, Ulm, and Helios Hospital, Pforzheim, Germany; MIMOUNI Fran
the Shaare Zedek Medical Center, Jerusalem, and the Tel Aviv University, Tel Aviv, Israel
Copenhagen, and Paediatric Nutrition Unit, Rigshospitalet, Copenhagen, Denmark; MOL
rankenhaus Spandau, Berlin, Germany; PICAUD Jean Charles, Laboratoire CarMEN, Clau
LMU e Ludwig-Maximilians-Universit€at Munich, Dr. von Hauner Children's Hospital, M
Arieh, Bnai Zion Medical Center, Rappaport Faculty of Medicine, Technion, Haifa, Is
Hospital, Red de Salud Materno Infantil y Desarrollo e SAMID, Universidad Aut�onoma
Universit�e de Li�ege, Belgium; SHAMIR Raanan, Schneider Children's Medical Center
Venetia, Great Ormond Street NHS Trust, London, The United Kingdom; SZITANYI Pe
Prague, Czech Republic; TABBERS Merit M., Emma Children's Hospital, Amsterdam UM
Medicine, UZ Leuven, Belgium; VAN DEN AKKER Chris H.B., Emma Children's Hospital
Emma Children's Hospital, Amsterdam UMC, Amsterdam, The Netherlands; VAN KEMP
of Pediatrics and Pediatric Surgery, Intensive Care, Erasmus MC-Sophia Children's Hos
YAN Weihui, Department of Gastroenterology and Nutrition, Xinhua Hospital, School

https://doi.org/10.1016/j.clnu.2018.06.943
0261-5614/© 2018 European Society for Clinical Nutrition and Metabolism. Published b

Please cite this article in press as: Mihatsch W, et al., ESPGHAN/ESPEN/
development process for the updated guidelines, Clinical Nutrition (2018
1. Background

In 2005, Guidelines on Paediatric Parenteral Nutrition of the
European Society of Paediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) and the European Society for Clinical Nutri-
tion and Metabolism (ESPEN), supported by the European Society
of Paediatric Research (ESPR) were published [1]. The current
rstrasse 2-6, D-75175 Pforzheim, Germany.
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Magnus, Department of Clinical Sciences, Pediatrics, Umeå University, Sweden;
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document is a revision of these guidelines produced by the same 3
organizations (ESPEN, ESPGHAN, ESPR) together with the Chinese
Society of Parenteral and Enteral Nutrition (CSPEN). Its primary goal
is to provide up-to-date evidence for health professionals working
with infants, children and adolescents receiving parenteral nutri-
tion (PN). It is based on literature collected in a systematic way and
on expert opinion.

Experts participating in the guideline updating process were all
professionals with extensive experience in managing PN. The
guideline development process was coordinated by the guideline
steering committee: Mihatsch WA (Department of Pediatrics, Ulm
University, Ulm, Germany), Shamir R (Schneider Children's Medical
Center, Sackler Faculty of Medicine, Tel-Aviv University, Israel), van
Goudoever JB (VU University Medical Center, Amsterdam, The
Netherlands), Fewtrell M (UCL Institute of Child Health, London,
UK), and Lapillonne A (APHP Necker-Enfants Malades Hospital,
Paris-Descartes University, Paris, France). Each chapter of the
guideline was prepared by a separate author group. These author
groups were responsible for screening titles and abstracts identi-
fied by a systematic search for inclusion, for conducting additional
expert searches (including secondary sources such as other pub-
lished valid guidelines), for evaluating the quality of studies
included in the given chapter and assigning evidence levels to the
literature. Based on the evidence level of included studies experts
formulated and graded recommendations.

A consensus conferencewas held in February 2015 in Hersching,
Germany, where all experts participating in the guideline updating
process were invited to participate. At this conference delegates of
each author teampresented the existing scientific knowledge in the
field of PN in the form of a short but focused presentation.
Following the presentation, the suggested evidence levels were
discussed and final decisions weremade by voting. Only 'yes' or ‘no’
was allowed, to ensure clear majority decisions. Recommendations
with more than 75% agreement were accepted, while recommen-
dations with less than 75% agreement were modified according to
the feedback of the consensus panel members in order to achieve a
higher degree of agreement. Chapter manuscripts were revised
accordingly and then reviewed and edited by the Project Steering
Committee. There was no final consensus meeting, however,
consensus on each individual guideline and its individual recom-
mendations was achieved and assessed by online voting. This
process lasted until January 2018.

The recommendations were ultimately developed from a com-
bination of the available literature and the opinions of experts
representing different disciplines and from a wide range of Euro-
pean countries, Israel and China.

Funding for the consensus conference (including travel ex-
penses for participants) was provided by ESPGHAN, ESPEN, ESPR
and CSPEN. No other funding was received for the guideline
updating process and participants received no payment. Support
was provided by the Hungarian Cochrane organization.
Table 1
Rating scheme for the strength of the evidence [2].

Level of Evidence (LOE) Type of evidence

1þþ High quality meta-analyses, systematic reviews of ra
1þ Well conducted meta-analyses, systematic reviews o
1� Meta-analyses, systematic reviews of RCTs, or RCTs w
2þþ High quality systematic reviews of case control or co

risk of confounding or bias and a high probability tha
2þ Well conducted case control or cohort studies with a

is causal
2� Case control or cohort studies with a high risk of con
3 Non-analytic studies, e.g., case reports, case series
4 Expert opinion
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2. Criteria for considering studies for this guideline

Studies had to have direct relevance to the specific issue covered
in the given chapter to be included in the guideline. Studies
investigating children (aged 0e18 years) were eligible for inclusion
(except for chapter 10 where no age limit was imposed). No re-
striction was made according to study type or the quality of
information.

3. Search methods and selection of studies

A systematic literature search was conducted for each chapter.
The Ovid Medline database was searched using a search strategy
with both MESH terms and text words; the search was in the form
[terms for parenteral nutrition] and [terms for the specific topic of
the given chapter] limited to Children (aged 0e18 years) and to
years “2004-Current”. An exception was made in the case of
Chapter 10 (terms for PN were not used) and Chapter 14 (a slightly
different structure was used because of the broad topic of the
chapter). The search strategy for each Chapter can be found at the
start of each chapter. Most of the chapters attempted to identify all
relevant trials regardless of language. However, in the case of
chapters 7, 10 and 11 results were limited to studies written in
English. Since this is an update of the PN guideline published in
2005, the electronic search was limited to studies published be-
tween 2004 and December 2014, the date when searches were
conducted. Studies published before 2004 were included from the
previous guideline. In parallel, experts conducted searches inde-
pendently from the main search, using other, more specific search
terms specific to the given chapter. For each individual guideline,
the time frame of the individual literature search is given.

Titles and abstracts were screened by at least two authors from
each chapter writing group independently to assess their eligibility
for inclusion in the chapter. In cases with a large number of titles a
preliminary screening was conducted by a single independent
reviewer and titles that were obviously irrelevant were removed
from the title list. Full-texts of articles that were deemed potentially
relevant to the chapter were retrieved for further assessment. De-
cision on inclusionwas reached by consensus among the authors of
the chapter.

4. Assessment of quality of evidence [2]

The GRADE approach was used to assess the quality of evidence
and to interpret findings. Authors of the individual chapters inde-
pendently extracted data on methods, types of participants, in-
terventions, and outcomes from the selected trials and then
evaluated the level of evidence (LOE) and grade of recommendation
(GOR). The SIGN classificationwas used to assign both the evidence
level and the recommendation grade. The scales used to evaluate
LOE and GOR are summarized in Tables 1 and 2. Apart from the
ndomised controlled trials (RCTs), or RCTs with a very low risk of bias
f RCTs, or RCTs with a low risk of bias
ith a high risk of bias
hort studies. High quality case control or cohort studies with a very low
t the relationship is causal
low risk of confounding or bias and a moderate probability that the relationship

founding or bias and a significant risk that the relationship is not causal
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Table 2
Rating scheme for the strength of the recommendations [2].

Grade of
Recommendation (GOR)

Level of evidence

A At least one meta-analyses, systematic reviews or RCT rated as 1þþ, and directly applicable to the target population; or
A body of evidence consisting principally of studies rated as 1þ, directly applicable to the target population and
demonstrating overall consistency of results

B A body of evidence including studies rated as 2þþ, directly applicable to the target population; or
A body of evidence including studies rated as 2þ, directly applicable to the target population and demonstrating
overall consistency of results; or
Extrapolated evidence from studies rated as 1þþ or 1þ

0 Evidence level 3 or 4; or
Extrapolated evidence from studies rated as 2þþ or 2þ

GPP Good practice points: Recommended best practice based on the clinical experience of the guideline development group

Table 3
Forms of recommendation [2].

Judgement Recommendation

Undesirable consequences clearly outweigh desirable consequences Strong recommendation against
Undesirable consequences probably outweigh desirable consequences Conditional recommendation against
Balance between desirable and undesirable consequences is closely

balanced or uncertain
Recommendation for research and possibly conditional
recommendation for use restricted to trials

Desirable consequences probably outweigh undesirable consequences Conditional recommendation for
Desirable consequences clearly outweigh undesirable consequences Strong recommendation for

Table 4
Classification of the strength of consensus [2].

Classification Definition

Strong consensus Agreement of >90% of the participants
Consensus Agreement of >75e90% of the participants
Majority agreement Agreement of >50e75% of the participants
No consensus Agreement of <50% of the participants
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classical three class grading (A/B/0) the category ‘Good practice
points’ (GPP) was also offered by this grading system (Table 2),
enabling authors to make expert recommendations based on their
experience for clinically relevant questions which are not covered
by appropriate trials. In addition, a text recommendation (Table 3)
was also formulated to give a potentially more definitive recom-
mendation for guideline users; experts were instructed to focus on
the recommendations ‘Conditional recommendation for’ and
‘Strong recommendation for’.

5. Achievement of consensus

One to three rounds of online voting using the software Sur-
veyMonkey (SurveyMonkey Europe, 2 Shelbourne Buildings, 2nd
Floor, Shelbourne Road, Ballsbridge, Dublin 4, Ireland) were
Please cite this article in press as: Mihatsch W, et al., ESPGHAN/ESPEN/
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performed with each individual guideline to achieve consensus
within all participants of the working group. The first round took
place after finalization of each individual guideline by the indi-
vidual group of authors. The feedback from online voting and its
corresponding online discussion were used to modify and improve
the initial recommendations in order to reach the highest degree of
acceptance at the final (second or third) online voting. This process
of modification lasted in individual guidelines till the end of 2017.
The level of the strength of consensus is given with each individual
recommendation (Table 4).
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